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Hooher^s  Ecclesiastical  Polity,  Book  iii.  fol.  1705,  p.  137. 
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PREFACE. 

I  PROPOSE  in  the  present  work  to  describe  the  most 
characteristic  and  remarkable  Fossil  Remains  of  Mammals 
and  Birds  that  have  hitherto  been  found  in  the  British 
Islands;  to  deduce  therefrom,  by  Physiological  com- 
parisons, the  living  habits  of  the  extinct  species,  to  trace 
out  their  Zoological  affinities,  and  to  indicate  their  Geo- 
logical relations. 

The  special  researches  which  have  enabled  me  to  fiilfil 
in  any  degree  these  intentions,  were  begun  by  the  desire, 
and  have  been  carried  on  chiefly  by  the  liberal  aid,  of  the 
British  Association  ;  and  this  work  may  be  regarded 
as  one  of  the  fruits  of  the  principle  of  the  combination  of 
individual  eflforts  towards  the  advancement  of  science, 
which  is  embodied  in  the  Association. 

In  adopting  the  octavo  size  and  wood-cut  illustrations, 
I  have  been  actuated  by  the  desire  to  cooperate  with 
some  esteemed  friends  and  fellow-cultivators  of  Zoo- 
logy in  carrying  out  Mr.  Van  Voorst's  laudable  design 
of  publishing,  in  a  uniform  series  of  works,  a  complete 
Zoology  of  the  British  Islands.  That  this  scheme  ought 
to  embrace  a  history  of  the  past  as  well  as  of  the  present 
races  of  British  Animals,  is  as  obvious  as  the  necessity  of 
knowing  the  whole  in  order  folly  to  comprehend  a  part ; 
and  will  be  especially  manifest  by  the  light  thrown  by 
the  remains  of  our  ancient  Mammalia  upon  the  origin 
and   relations   of  the   small   remnant   of  the    indigenous 
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members  of  that  class  which  still   exists  in  the   British 
Isles. 

To  those  who  cooperate  in  the  progress  of  Palaeontology 
by  collecting  and  preserving  the  Fossil  Remains  of  Mammals 
and  Birds,  I  trust  that  the  present  work  will  be  found 
useM  as  an  aid  in  determining  their  acquisitions.  I  have 
heard  the  wish  for  such  a  work  expressed  by  many  Collect- 
ors, to  whom  the  great  works  on  general  Palaeontology,  Os- 
teology, and  Geology,  including  figures  and  descriptions  of 
British  Fossils, — as,  for  example,  the  '  Ossemens  Fossiles  ** 
of  Ouvier,  the  '  Ost^ographie  **  of  Professor  De  Blainville, 
the  '  Seliquiae  Diluvianae  **  of  Dr.  Buckland,  and  the  '  Or- 
ganic Remains'^  of  Parkinson, — were  with  difficulty,  if  at 
all,  accessible ;  not  to  speak  of  Memoirs  in  the  Trans- 
actions of  British  and  Foreign  Societies,  in  which,  hereto- 
fore, the  descriptions  and  figures  of  some  of  the  most  in- 
teresting British  Fossil  Mammals  and  Birds  could  alone 
be  found. 

The  present  summary  will  by  no  means,  indeed,  preclude 
the  necessity  of  studying  the  valuable  works  above  cited, 
in  order  to  gain  a  foil  knowledge  of  the  nature  of  our 
extinct  animals ;  but  I  am  not  without  hope  that  it  may 
frequently  give  such  an  indication  of  the  value  and  rarity 
of  a  newly-discovered  fossil,  as  may  induce  greater  pains 
and  care  in  its  preservation,  and  thereby  tend  to  acce- 
lerate the  progress  of  our  knowledge  of  the  ancient  Faima 
of  Great  Britain. 

The  Treatises  and  Memoirs  cited  at  the  head  of  each 
section  in  this  '  History,'  will  demonstrate  how  great  and 
valuable  a  proportion  of  the  information  therein  systema- 
tically set  forth  has  been  derived  from  the  labours  of  my 
predecessors  in  this  field  of  enquiry.  I  most  gratefolly 
acknowledge   these   indispensable   sources   of  knowledge ; 
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but  I  can  assure  the  reader  that  I  have  seldom  cited  them 
in  reference  to  British  Fossils,  without  a  previous  examina- 
tion of  the  original  specimens. 

Another  source  of  information,  quite  indispensable  in 
the  composition  of  a  work  like  the  present,  is  due  to  the 
labours  of  the  Field-Geologist  and  Collector  of  Fossil 
Remains;  and  to  the  Curators  of  Public  Museums,  who 
impart  so  much  valuable  information  by  the  oral  eluqi- 
dation  and  the  systematic  display  of  the  treasures  confided 
to  their  care. 

To  some  of  our  most  eminent  Geologists  I  am  under 
deep  personal  obligation  for  the  warm  interest  they  have 
manifested  in  the  success  of  my  researches. 

Dr.  Buckland  has  not  only  given  me  the  free  use  of  the 
Mammalian  Fossils  with  which  he  has  so  richly  stored  the 
Geological  Museum  at  Oxford,  but  he  has  also,  with  his 
wonted  liberality,  supplied  me  with  drawings  and  un- 
published proof  impressions  of  the  Fossil  Bones  and  Teeth 
from  British  caves  which  have  been  discovered  or  explored 
by  him  since  the  publication  of  the  'Eeliquise  Dilu- 
vianse.' 

I  grateftilly  acknowledge  the  same  liberality  on  the  part 
of  the  eloquent  Lecturer  on  Geology  in  the  University  of 
Cambridge  in  affording  me  the  use  of  the  specimens  in 
the  Woodwardian  Museum,  which  owes  so  vast  an  aug- 
mentation of  its  means  of  instruction  to  Professor  Sedge- 
wick'^s  liberal  management  and  superintendence. 

To  Charles  Konig,  K.H.,  and  to  his  able  assistant  Mr. 
Waterhouse,  I  am  indebted  for  the  kind  facilities  afforded 
me  in  the  examination  of  the  Mammalian  and  Avian  re- 
mains in  the  Mineralogical  Department  of  the  British  Mu- 
seum, which  has  been  enriched  by  some  of  the  rare  or 
unique  originals  from  the  cave  of  Kent's  Hole,  figured  in 
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Dr.  Buckland's  drawings  and  engravings  above  referred  to. 
These  specimens  were  obtained  at  the  sale  of  the  collection 
of  the  late  Eev.  Mr.  Mac  Enery,  a  zealous  and  successful 
explorer  of  that  rich  depository  of  the  remains  of  Extinct 
Mammalia.  I  owe  similar  acknowledgments  to  Mr.  Lons- 
dale and  to  Mr.  Woodward,  for  their  obliging  attention 
during  my  study  of  the  fossils  in  the  Museum  of  the  Geo- 
logical Society  of  London  ;  and  to  Sir  H.  de  la  Beche  and 
Professor  Edward  Forbes,  through  whose  kindness  I  have 
profited  by  the  important  and  rapidly  advancing  Museum 
of  Economic  Geology. 

I  have  derived  much  information  from  those  indispens- 
able aids  to  the  progress  of  British  Natural  History,  the 
Local  Museums,  now  established  in  most  of  our  provincial 
cities  and  towns;  and  I  beg  particularly  to  express  my 
obligations  to  Professor  Phillips,  during  my  study  of  the 
fossils  in  the  Museum  at  York ;  and  to  the  Directors  and 
Curators  of  the  Museums  in  Bristol,  Newcastle,  Birming- 
ham, Manchester,  Hull,  Falmouth,  Stamford,  Saffron 
Walden,  and  Lancaster. 

The  private  museums  and  collections  of  Mammalian 
Fossils,  for  free  access  to  which,  and  for  the  loan  of 
specimens  described  and  figured  in  the  present  work,  I 
here  return  most  grateful  acknowledgments,  are  those 
of  the  Marchioness  of  Hastings,  the  Earl  of  Enniskillen, 
Lord  Braybrooke,  Sir  Philip  de  M.  Grey  Egerton,  Bart., 
the  Hon.  R.  Neville,  Mr.  Ball,  Mr.  Bowerbank,  Mr.  Brown 
of  Stan  way,  Mr.  Colchester  of  Ipswich,  Mr.  Dixon  of  Worth- 
ing, Mr.  Fitch  of  Norwich,  Mr.  John  Wickham  Flower, 
the  Rev.  Darwin  Fox,  Mrs.  Gibson  of  Stratford,  Mr.  Green 
of  Bacton,  Miss  Gurney  of  Northrepps  near  Cromer,  the 
Rev.  F.  Lyte  of  Torquay,  Mr.  Lyell,  Mr.  Pratt,  Mr. 
Richardson,  Mr.  Stone  of  Garlick  Hill,  Mr.  Stutchbury 


PREPACK.  XI 


of  Bristol,  Mr.  Saiill,  Mr.  Wethorell  of  Ilighgate,  ami  Mr. 
Wigliam  of  Norwich. 

I  gratefiilly  acknowledge  the  kind  and  valuable  infor- 
mation which  Mr.  Lyell  has  imparted  to  me  re8i)ecting 
the  geological  position  and  relations  of  the  matrix  oi' 
many  of  the  fossils  described  in  this  work ;  and  I  owe 
much  to  my  accomplished  friend  Mr.  Broderip  for  his 
careful  revision  of  the  pages  before  they  went  to  press.  I 
have  cited  only  his  important  Memoir  on  the  Stonesfield 
Marsupials  in  the  body  of  the  work  (p.  61),  but  I  shouM 
be  wanting  in  acknowledgment  of  the  valuable  infonna- 
tion  which,  in  conmion  with  a  large  proportion  of  the 
reading  public,  I  have  derived  from  Mr.  Brodcrip's 
writings,  were  I  not  to  state  that  I  have  especially  profited, 
in  regard  to  many  of  the  subjects  treated  of  in  the  follow- 
ing pages,  by  the  rich  and  judiciously  selected  mass  of  in- 
formation on  extinct  animals,  which  he  has  appended  to 
his  most  valuable  Zoological  contributions  to  the  ^  Penny 
Oyclopsedia.** 

In  the  Wood  Engravings  of  the  fossils  selected  for  illus- 
tration, the  skilful  artist  Mr.  W.  Bagg,  of  63  Gower  Street, 
has  ably  cooperated  in  fiilfilling  the  objects  of  this  work, 
by  his  intelligence  in  seizing,  and  care  in  expressing,  their 
most  characteristic  features. 


INTRODUCTION. 

In  the  endeavour  to  complete  the  Natural  History 
of  any  class  of  animals,  the  mind  seeks  to  penetrate  the 
mystery  of  its  origin,  and  by  tracing  its  mutations  in 
time  past,  to  comprehend  more  clearly  its  actual  condition, 
and  gain  an  insight  into  its  probable  destiny  in  time  to 
come. 

But  the  researches  by  which  such  knowledge  is  to  be 
attained  are  far  from  being  complete.  In  many  countries 
the  fossil  remains  of  former  races  of  animals  have  been 
neither  found  nor  sought ;  where  the  quest  has  commenced, 
it  dates  but  a  few  years  back ;  and  in  our  own  Island, 
the  geology  and  fossils  of  which  have  been  as  thoroughly 
investigated  as  in  any  other  equal  portion  of  the  earth, 
much  may  yet  remain,  even  as  regards  the  usually 
conspicuous  and  easily  recognizable  fossils  of  the  highly 
organised  animals  which  form  the  subject  of  the  pre- 
sent work,  to  recompense  the  toil  of  the  Collector  and 
the  skill  of  the  Interpreter.  Nevertheless,  the  evidence 
already  elicited  from  that  part  of  the  earth  which,  after 
many  changes,  now  constitutes  the  British  Islands,  seems 
to  afford  a  suiBScient  basis  for  the  following  outline  of  the 
Ancient  History  of  its  Mammalian  Fauna. 

We  discern  the  earliest  trace  of  warm-blooded,  air- 
breathing,  viviparous  quadrupeds  at  that  remote  period 
when  the  deposition  of  the  Oolitic  group  of  limestones  had 
commenced.  The  massive  evidence  of  the  operations 
of  the  old  ocean,  from  which  those  rocks  were  gradually 
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precipitated,  extends  across  England,  from  Yorkshire 
on  the  north-east  to  Dorsetshire  on  the  south-west, 
with  an  average  breadth  of  nearly  thirty  miles;  and 
from  some  land  which  formed  the  shore  of  this  arm  of 
sea,  were  washed  down  the  remains  of  small  Insectivo- 
rous and  probably  Marsupial  quadrupeds,  distinct  in  genus 
and  species  fix)m  any  now  known  in  the  world.  With 
these  small  Mammals  there  occur  elytra  of  beetles,  and 
debris  of  Cycadea  and  other  terrestrial  plants.  The  cha- 
racter of  some  of  the  vegetable  fossils  and  of  the  as- 
sociated shells,  as  the  Trigoni^e  for  example,  and  the 
great  abundance  in  the  oolitic  ocean  of  fishes,  whose  nearest 
living  analogue  is  the  Port-Jackson  Shark  (Cestracion)^ 
recall  many  of  the  characteristic  features  of  actual  organic 
life  in  Australia.  In  contemplating,  however,  the  frail  and 
scanty  but  precious  evidence  of  the  ancient  oolitic  Insecti- 
vora,  we  naturally  ask,  could  this  link  of  the  Mammalian 
chain  of  Being  have  existed  detached  and  insulated  ?  Were 
there  then  no  representatives  of  carnivorous  Thylacines 
and  Dasyures  to  enjoy  life  at  the  expense  of  the  little 
quick-breeding  Phascolotheres  and  Amphitheres  ?  We  can 
scarcely  resist  the  latent  conviction  of  such  an  association, 
notwithstanding  the  absence  of  direct  proof,  since  we  find 
so  many  indications  of  coeval  conditions,  apparently  favour- 
able for  the  development  of  all  forms  of  organic  life :  and 
it  is  plain,  from  the  scarce  and  fragmentary  parts  of  the 
skeletons  of  the  hitherto  discovered  Stonesfield  Mammalia, 
that  many  circumstances  concurred  to  destroy  or  conceal 
such  evidences. 

The  non-discovery  of  the  remains  of  marine  Mammalia 
is  more  conclusive  as  to  their  non-existence.  Had  Whales, 
Grampuses,  Porpoises,  or  Manatees  existed  in  the  oolitic 
ocean,  it  is  highly  improbable  that  every  trace  of  their 
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bones  and  teeth  should  have  escaped  notice ;  especially 
when  the  remains  of  the  Cetiosauri  and  other  Reptilian 
inhabitants  of  those  ancient  seas  are  so  abundant. 

From  the  remote  period  in  which  the  remains  of  Mam- 
mals first  make  their  appearance,  to  that  in  which  we 
again  get  indubitable  evidence  of  their  existence,  a  lapse 
of  time  incalculably  vast  has  occurred.  We  trace  it 
by  the  successive  deposition  from  seas  and  estuaries,  of 
enormous  masses  of  rocks  of  various  kinds,  the  grave- 
yards of  as  various  extinct  forms  of  animal  and  vege- 
table life.  The  shelly  limestone  of  Stonesfield,  which 
contains  the  bones  of  the  Amphitheria  and  Phascolo- 
theria^  lies  upon  Inferior  Oolite.  Upon  it  have  been 
accumulated  the  strata  of  the  Great  Oolite,  the  Oorn- 
brash  and  the  Forest  Marble ;  and  upon  these  have  been 
successively  piled  the  Oxford  group  of  Clay,*  Calcareous 
Grit  and  Coral  Bag,  the  Kimmeridge  Clay  and  Portland 
Stone.  In  the  extensive  range  of  Wealden  Eocks,  de- 
posited after  the  formation  of  the  Portland  Sands  by  the 
waters  of  an  immense  estuary,  and  rising  to  the  height 
of  eight  hundred  feet,-f  no  true  indications  of  warm- 
blooded animals  have  been  hitherto  discovered.^  Four 
hundred  feet  deep  of  Gault  and  Greensand  rest  upon  the 
Wealden,  but  reveal  no  trace  of  Cetacean  or  other  form  of 
Mammalian  life. 

•  The  fossil  in  the  Woodwardian  Museum,  referred  to  at  p.  520,  gives  the 
sole  indication  of  a  marine  mammal  at  this  period.  Although  the  circumstances 
of  its  discovery  are  far  from  being  satisfactory,  I  am  unwilling  to  lose  sight  of 
this  indication,  because  the  cervical  vertebrae,  whilst  they  evince  by  their  extreme 
compression  and  anchylosis,  the  cetacean  characters,  present  well-marked  specific 
distinctions  from  all  known  recent  or  fossil  species. 

t  Lyell,  *  Elements  of  Geology,'  8vo.  1838,  p.  345  ;  Fitton,  'Geology  of 
Hastings,^ p.  58  ;  and,  especially,  Mantell,  'Geology  of  Sussex,'  4to.  1822.  and 
subsequent  Works  of  this  original  and  successful  explorer  of  the  Wealden. 

X  See  my  paper  in  the  'Proceedings  of  the  Geological  Society,'  Dec.  17th,  1845, 
«'  On  the  supposed  Bones  of  Wading  Birds  from  the  Wealden." 
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Over  these  foandations  of  the  present  south-eastern 
part  of  our  Island  the  ocean  continued  to  roll,  but 
under  influences  of  heat  and  light  favourable  to  the  de- 
velopment of  corals  and  microscopic  shells,  during  a  period 
of  time  which  has  permitted  the  successive  accumula- 
tion of  layers  of  these  skeletons,  in  a  more  or  less  de- 
composed state,  with  probable  additions  from  submarine 
calcareous  and  siliceous  springs,  to  the  height  of  one 
thousand  feet.  But  although  amongst  the  remains  of 
higher  organized  animals  that  have  become  enveloped 
in  the  cretaceous  deposits,  there  have  been  recognised 
Birds,  Pterodactyles,  and  a  land  Lizard,  probably  washed 
down  from  some  neighbouring  shore,  no  trace  of  a  Mam- 
malian quadruped  has  yet  been  discovered  in  them. 

The  surface  of  the  chalk,  after  it  had  become  con- 
solidated, was  long  exposed  to  the  eroding  action  of  waves 
and  currents.  Into  deep  indentations  so  formed  have 
been  rolled  fragments  of  chalk  and  flint,  with  much  sand. 
The  perforations  of  marine  animals  on  that  surface  have 
been  filled  with  fine  sand ;  and  there  are  many  other 
proofs  of  the  lapse  of  a  long  interval  of  time  between  the 
completion  of  the  chalk  deposits  of  Britain  and  the  com- 
mencement of  the  next  or  tertiary  era.  Of  this  era  our 
present  Island  gives  the  first  indication  in  traces  of  mighty 
rivers,  which  defiled  the  fair  surface  of  the  rising  chalk  by 
pouring  over  it  the  debris  of  the  great  continent  which  they 
drained, — a  continent  which  has  again  sunk,  and  probably 
now  lies  beneath  the  Atlantic. 

The  masses  of  clay  and  sand  that  have  been  thus 
deposited  upon  the  chalk  are  accumulated  chiefly  in  two 
tracts,  called  the  London  and  Hampshire  Basins,  which 
seem  to  have  been  two  estuaries  or  mouths  of  the  great  river  : 
the  one  extends  from  Cambridgeshire  through  Hertfordshire 
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and  Suffolk  to  the  North  Downs,  the  other  from  the  South 
Downs,  along  the  range  of  chalk  hills,  into  Dorsetshire. 
Some  parts  of  these  deposits  attain  the  height  of  more  than 
one  thousand  feet,  indicating  the  great  depth  of  the  ocean 
into  which  they  were  poured.* 

At  the  time  when  these  vast  but  gradual  operations 
were  taking  place,  an  arm  of  sea  extended  fi*om  the 
north  to  the  area  called  the  Basin  of  Paris,  which  received 
the  overflow  of  a  chain  of  lakes  extending  thither  from 
the  highest  part  of  the  central  mountain  group  of  France.-f 
An  enormous  mass  of  mixed  or  alternating  marine  and 
freshwater  deposits  was  accumulated  in  this  basin,  coeval, 
if  we  may  judge  from  the  identity  of  the  species  of  shells, 
with  the  outpouring  of  the  London  and  plastic  clays  upon 
the  English  chalk.  Each  division  of  the  French  eocene 
deposits  is  characterised  either  by  the  exclusive  possession 
or  the  predominance  of  particular  fossils,  and  the  entire 
series  must  have  required  a  long  lapse  of  ages  for  its  accu- 
mulation. 

Yet  the  sudden  introduction,  as  it  seems,  of  various 
forms  of  Mammalia,  at  this  period  of  the  earth's  history, 
corroborates  the  inference,  from  more  direct  evidence,  of 
the  long  interval  of  time  that  elapsed  between  the  ces- 
sation of  the  British  chalk  formation,  and  the  commence- 
ment of  the  tertiary  deposits. 

The  proofs  of  the  abundant  Mammalian  inhabitants  of 
the  eocene  continent  were  first  obtained  by  Ouvier  from  the 
fossilized  remains  in  the  deposits  that  fill  the  enormous 
Parisian  excavation  of  the  chalk.  But  the  forms  which 
that  great  Anatomist  restored  were  all  new  and  strange, 
pecifically,  and  for  the  most  part  generically,  distinct 

*  Lyell, '  Principles  of  Geology,'  vol.  iv.  ch.  xx.  and  xxi. 
t  Omalius  d'Halloy,  cited  by  Lyell,  1.  c.  p.  165. 
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from  all  known  existing  quadrupeds.  By  these  restora- 
tions the  Naturalist  was  first  made  acquainted  with  the 
aquatic  cloven-hoofed  animal  which  Cuvier  has  called  Ano- 
plothere,  and  with  its  light  and  graceful  congeners,  the 
Dichobunes  and  Xiphiodon,  with  the  great  Palaeotheres, 
which  may  be  likened  to  hornless  Ehinoceroses,  with  the 
more  tapiroid  Lophiodon,  with  the  large  peccari-like  pachy- 
derm called  Chceropotamus,  and  with  about  a  score  of 
other  genera  and  species. 

Long  before  any  discovery  had  been  made  of  remains 
of  terrestrial  Mammals  in  the  contemporary  London  and 
plastic  clays,  the  existence  of  neighbouring  dry  land  had 
been  inferred  from  the  occurrence,  in  those  deposits,  of 
bones  of  crocodiles  and  turtles,  and  from  the  immense 
number  of  fossil  seeds  and  fruits,  resembling  those  of  tro- 
pical trees,  as  pandani,  cocoa-nuts,  &c. 

The  remains  of  a  few  of  the  Mammals  of  the  ancient 
palm-groves  that  bordered  the  mighty  eocene  river  or  estu- 
ary, have  since  been  recovered  from  its  sediments.  One 
of  these  quadrupeds  is  a  Lophiodon,  another  a  nearly  allied 
pachyderm  {Coryphodon)  larger  than  any  existing  tapir ; 
a  third  {Hyracoiheriuin)  has  the  closest  affinity  to  the 
Chceropotamus,  but  was  not  much  larger  than  a  hare. 
In  a  sandy  deposit,  probably  near  the  margin  of  the 
estuary,  and  where  Kingston  in  Sussex  now  stands,  the  re- 
mains of  a  smaller  species  of  Hyracothere,  about  the  size  of 
a  rabbit,  have  been  found :  and  both  here  and  in  the  eocene 
clay  at  Sheppey,  and  at  Bracklesham,  vertebra;  of  large  ser- 
pents like  the  Boa  Constrictor  have  been  discovered.  The 
combination  of  organic  remains  in  these  vast  accumulations 
of  the  detritus  of  the  eocene  continent  is,  in  fact,  quite  ana- 
logous to  what  may  be  expected  to  be  found  in  the  out- 
pourings of  the  Ganges  or  the  Amazon,  when  those  sedi- 
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mentary  deposits  are  in  their  turn  raised  from  the  bed  of 
the  recipient  ocean,  and  made  dry  land. 

Scanty  as  are   the   eocene   Mammalia  hitherto   disco- 
vered  in   the   London   clay,  they  are  highly  interesting 
from  their  identity  or  close  afiinity  with  some  of  the  pe- 
culiar extinct  genera  of  the  Paris  basin.     In  the  fresh- 
water and  marine  beds,  at  the  north  side  of  the  Isle  of 
Wight,  and  at   the  opposite  coast   of  Hampshire,  there 
occur  the  remains  of  the  same  species  of  quadrupeds  as 
have  been  found  in  the  contemporaneous  Parisian  forma- 
tions.    One  of  the  rarest  and  most  remarkable  of  the  Pa- 
chyderms, whose  peculiar  characters  were  obscurely  indi- 
cated by  Ouvier  from  scanty  fossils  yielded  by  the  Mont- 
martre  gypsum,  has  had  its  claims  to  generic  distinction 
established,  and  its  nature  and  affinities  fully  illustrated,  by 
more  perfect  specimens  from  the  eocene  limestone  of  the 
Isle  of  Wight:  in  no  other  part  of  Great  Britain  has  any  por- 
tion of  this  animal,  the  Choeropotamus,  been  found,  except 
in  the  above  limited  locality,  which  alone  corresponds  with 
the  formations  of  the  Paris  basin  in  mineral  character,  as 
well  as  in  date  of  origin.    This  discovery  becomes,  therefore, 
peculiarly  interesting  and  suggestive.     For,  were  the  com- 
mon notion  true,  that  all  the  fossil  remains  of  quadrupeds 
not  now  existing  in  our  island  had  been  brought  hither 
during  a  single  catastrophe,  and  had  been  strewed  with  the 
detritus  of  a  general  deluge  over  its  surface,  what  would 
have  been  the  chance  of  finding  the  solitary  bone  of  a  Choe- 
ropotamus in  the  very  spot,  and  in  the  very  limited  locality, 
where  alone  in  all  England  the  same  kind  of  fresh-water 
deposits  existed   as  those  in  which  the  unique  upper  jaw 
of  the  same  extinct  species  had  been  found  in  France  ? 
With  the  Choeropotamus  are  associated  in  the  Binstead  and 
Seafield  quarries  of  the  Isle  of  Wight  remains  of  Anoplo- 
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tlicrium,  Dichobime,  Palicotlicrium,  and  Lopliiodon,  show- 
ing, with  the  fossils  from  the  London  clay,  that  the  same 
peculiar  generic  forms  of  the  class  Mammalia  prevailed 
during  the  eocene  epoch  in  England  as  in  France. 

Almost  the  sole  exception  to  the  generic  distinction  of 
the  Eocene  Mammalia  which  occurred  in  the  researches 
of  Cuvier,  was  the  famous  Didelphys  of  Montmartre :  and 
what  made  this  discovery  the  more  remarkable  was  the 
fact  that  all  the  known  existing  species  of  that  marsupial 
genus  are  now  confined  to  America,  and  the  greater  part 
to  the  southern  division  of  that  continent.  An  Opossum 
appears  to  have  been  associated  with  the  peccari-like 
Hyracotherium  in  the  eocene  sand  of  Suffolk  ;  where,  like- 
wise, some  teeth  of  a  Monkey,  apparently  a  Macacus,  have 
been  found.  It  is  not  uninteresting  to  remark  that  the 
Peccari,  the  nearest  existing  ally  to  the  old  Hyracothere, 
is,  like  the  Opossum,  now  peculiar  to  America ;  and  that 
two  species  of  Tapir,  the  nearest  living  allies  to  the  Lo- 
phiodon,  exist  in  South  America.  We  gain  little,  how- 
ever, from  the  comparison  of  the  eocene  with  the  exist- 
ing Mammalia,  in  reference  to  their  geographical  distri- 
bution, except  a  strong  indication  that  the  relative  dis- 
tribution of  land  and  sea,  as  well  as  the  climate  of  En- 
glish latitudes,  were  then  widely  different  from  what  they 
are  at  the  present  day. 

The  marine  deposits  of  the  eocene  epoch,  in  contrast 
with  those  of  the  preceding  secondary  periods,  also  be- 
speak the  great  advance  of  animal  life,  and  show  the  re- 
mains of  great  Whales.  Petrified  cetaceous  bones  have 
been  found  in  situ  in  the  London  clay  at  Harwich ;  and 
similarly  petrified  teeth  and  ear-bones,  "  cetotolites,"'  have 
been  washed  out  of  the  eocene  clay  into  the  Eed-crag  at 
Felixstow.     These  fossils,  however,  belong  to  species  dis- 
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tinct  from  any  known  existing  Oetacea,  and  which,  pro- 
bably, like  some  of  the  eocene  quadrupeds,  retained  fully 
developed  characters  which  are  embryonic  and  transitory 
in  existing  cognate  Mammals. 

With  the  last  layer  of  the  eocene  deposits  we  lose,  in 
this  island,  every  trace  of  the  Mammalia  of  that  remote 
period.  The  imagination  strives  in  vain  to  form  an  idea 
commensurate  with  the  evidence  of  the  intervening  ope- 
rations which  Continental  Geology  teaches  to  have  gra- 
dually and  successively  taken  place,  of  the  length  of  time 
that  elapsed  before  the  foundations  of  England  were  again 
sufficiently  settled  to  serve  as  the  theatre  of  life  to  another 
race  of  warm-blooded  quadrupeds.  The  miocene  strata  of 
the  basins  of  the  Danube  and  the  Rhine,  and  the  valley 
of  the  Bormida,  attest  the  share  which  the  sea  took  in 
the  contribution  of  these  deposits,  between  the  end  of  the 
eocene  period  and  the  time  when  we  again  find  Mam- 
malian fossils  in  England.  Lakes  and  rivers  intercalated 
their  sediments  with  those  of  the  sea,  as  at  Saucats,  south 
of  Bordeaux ;  whilst  active  volcanoes  in  Auvergne,  Hun- 
gary, and  Transylvania,  were  adding  their  share  of  solid 
matter  to  the  rising  continent.**^ 

Our  knowledge  of  the  progression  of  Mammalian  life  in 
Europe  during  this  period,  is  derived  exclusively  from 
continental  fossils.  These  teach  us  that  one  or  two  of  the 
generic  forms  most  frequent  in  the  older  tertiary  strata 
still  lingered  on  the  earth,  but  that  the  rest  of  the  eocene 
Mammalia  had  been  superseded  by  a  new  race,  some  of 
which  present  characters  intermediate  between  those  of 
eocene  and  those  of  pliocene  genera.  The  Dinotherium 
and  narrow-toothed  Mastodon,  for  example,  diminish  the 
interval  between  the   Lophiodon  and  the  Elephant;  the 

•  Lyell,  loc.  cit.  ch.  xv. 
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Anthracotherium  and  Hippohyus,  that  between  Choeropo- 
tamus  and  Hippopotamus;  the  Acerotherium  was  a  link 
connecting  Palaeotherium  with  Rhinoceros.  With  these 
and  other  forms,  as  Halitherium,  a  kind  of  Dugong  with 
molar  teeth  like  those  of  the  Hippopotamus,  there  like- 
wise appear  a  few  genera  that  predominate  in  the  pliocene 
strata,  and  which  are  still  represented  on  the  earth ; 
though  by  species  quite  distinct  from  those  that  existed 
during  either  of  the  tertiary  periods.  Our  own  island 
yields  but  a  dim  and  coniused  indication  of  the  geological 
operations  that  took  place  between  the  eocene  and  pUocene 
periods,  in  the  wreck  of  strata  that  constitute  part  of  the 
so-called  Crag-formations  on  its  eastern  coast.  In  the 
oldest,  and  probably  miocene  portion,  called  the  "  Red- 
crag,''  numerous  remains  of  three  or  four  extinct  species  of 
Cetaceous  mammals  occur ;  but  these  were  probably  washed 
out  of  the  subjacent  eocene  beds.  From  the  Red-crag 
there  have,  likewise,  been  obtained  a  few  rolled  fragments 
of  teeth  referable  to  a  Bear,  to  a  species  of  Felis  of  the  size 
of  a  Leopard,  to  a  Hog,  and  a  Deer.  In  the  Norwich,  or 
fluvio-marine  Crag,  referred  by  Mr.  Lyell  to  his  oldest 
pliocene  period,  there  are  found  teeth  and  tusks  of  a  Mas- 
todon of  the  same  species  as  that  which  is  associated  with 
the  Dinotherium  in  the  miocene  deposits  at  Eppelsheim ; 
and  no  remains  of  Mastodon  have  been  found  in  any  other 
formation  in  this  island.  This  rare  British  Fossil  Mammal, 
occurring  in  a  deposit  which  is  very  near,  if  not  identical  in 
point  of  time,  with  the  continental  formations  containing 
more  abundant  and  perfect  remains  of  the  same  Mas- 
todon, is  a  fact  very  analogous  to  that  of  the  Chcero- 
potamus  and  Anoplothere  in  our  fresh-water  eocene  beds ; 
and  is  equally  illustrative  of  the  relation  of  particular 
species  to  particular  epochs. 
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When  the  eocene  and  other  foundations  of  our  present 
island  had  risen  from  the  deep  and  become  the  seat  of 
fresh-water  lakes,   receiving  their  tranquil   deposits   with 
the  abundant    shells    of   their    testaceous    colonies,    and 
during  the  long  progress  of  that  slow  and  unequal  elevar 
tion  which  converted  chains  of  lakes  into  river-courses, 
an  extensive  and  varied  Mammalian  Fauna,  as   distinct 
from  the  miocene  as  this  from  the  eocene  series,  ranged  the 
banks  or  swam   the  waters  of  those   ancient  lakes  and 
rivers.     Of  these  pliocene  Mammals,  we  have  abundant 
evidence  in  the  bones  and  teeth  of  successive  generations 
which  have  been  accumulated  in  the  undisturbed  stratified 
lacustrine  and  fluviatile  formations.     The  like  evidence  is 
given  by  the  existence  of  similar  remains  in  local  drifts, 
composed   of  gravel,   exclusively   derived  from   rocks  in 
the  immediate   vicinity   of  such   drift,   without   a   single 
intermixture  of  any  far  transported  fragments.     Equally 
conclusive  and  more  readily  appreciable  proof,  that  the  now 
extinct  pliocene  and  pleistocene  Mammalia  actually  lived 
and  died  in  this  country,  has  been  brought  to  light  from 
the  dark  recesses  of  the  caves  which  served  as  lurking- 
places  for  the  predaceous  species,  and  as  charnel-houses  to 
their  prey. 

At  the  period  indicated  by  those  superficial  stratified 
and  unstratified  deposits,  the  Mastodon  had  probably  dis- 
appeared from  England  :  but  gigantic  Elephants  of  nearly 
twice  the  bulk  of  the  largest  individuals  that  now  exist  in 
Ceylon  and  Africa,  roamed  here  in  herds,  if  we  may  judge 
from  the  abundance  of  their  remains.  Two-horned  Rhi- 
noceroses, of  at  least  two  species,  forced  their  way  through 
the  ancient  forests,  or  wallowed  in  the  swamps.  The 
lakes  and  rivers  were  tenanted  by  Hippopotamuses  as 
bulky  and  with  as  formidable  tusks  as  those  of  Africa. 
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Three  kinds  of  wild  Oxen,  two  of  which  were  of  colossal 
size  and  strength,  and  one  of  these  maned  and  villous  like 
the  Bonassus,  found  subsistence  in  the  plains.  Deer,  as  gi- 
gantic in  proportion  to  existing  species,  were  the  contem- 
poraries of  the  old  Uri  and  Bisontes^  and  may  have  disputed 
with  them  the  pasturage  of  that  ancient  land :  one  of 
these  extinct  Deer  is  well  known  under  the  name  of  *'  Irish 
Elk,**'  by  the  enormous  expanse  of  its  broad-palmed  ant- 
lers ;  *  another  had  horns  more  like  those  of  the  Wapiti, 
but  surpassed  that  great  Canadian  Deer  in  bulk ;  a  third 
extinct  species  more  resembled  the  Indian  Hippelaphus; 
and  with  these  were  associated  the  Eed-deer,  the  Eein-deer, 
the  Eoe-buck,  and  the  Goat.  A  Wild  Horse,  a  Wild  Ass 
or  Quagga,  and  the  Wild  Boar,  entered  also  into  the 
series  of  British  Pliocene  hoofed  Mammalia. 

The  Carnivora,  organized  to  enjoy  a  life  of  rapine  at 
the  expense  of  the  vegetable-feeders,  to  restrain  their 
undue  increase,  and  abridge  the  pangs  of  the  maimed  and 
sickly,  were  duly  adjusted  in  numbers,  size,  and  ferocity 
to  the  fell  task  assigned  to  them  in  the  organic  economy 
of  the  pre-Adamitic  world.  Besides  a  British  Tiger  of 
larger  size,  and  with  proportionally  larger  paws  than  that 
of  Bengal,  there  existed  a  stranger  Feline  animal  (Ma- 
chairodus)  of  equal  size,  which,  from  the  great  length  and 
sharpness  of  its  sabre-shaped  canines,  was  probably  the 
most  ferocious  and  destructive  of  its  peculiarly  carnivorous 
family.  Of  the  smaller  Felines  we  recognise  the  remains 
of  a  Leopard  or  large  Lynx,  and  of  a  Wild  Cat. 

Troops  of  Hyaenas,  larger  than  the  fierce  Crocuta  of 
South  Africa,  which  they  most  resembled,  crunched  the 
bones  of  the  carcases  relinquished  by  the  nobler  beasts  of 
prey ;  and,  doubtless,  often  themselves  waged  the  war  of 

*  See  cut  in  Title-page,  and  fig.  182. 
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destruction  on  the  feebler  quadrupeds.  A  savage  Bear, 
surpassing  in  size  the  Urmsferox  of  the  Rocky  Mountains, 
found  its  hiding-place,  like  the  Hysena,  in  many  of  the 
existing  limestone  caverns  of  England.  With  the  Urms 
spelaus  was  associated  another  Bear,  more  like  the  com- 
mon European  species,  but  larger  than  the  present  indivi- 
duals of  the  Ursus  Arctos.  Wolves  and  Foxes,  the 
Badger,  the  Otter,  the  Foumart,  and  the  Stoat,  complete 
the  category  of  the  known  pliocene  Camivora  of  Britain. 

Bats,  Moles,  and  Shrews,  were  then,  as  now,  the  forms 
that  preyed  upon  the  insect  world  in  this  island.  Good 
evidence  of  a  fossil  Hedgehog  has  not  yet  been  obtained  ; 
but  remains  of  an  extinct  Insectivore  of  equal  size,  and 
with  closer  affinities  to  the  Mole-tribe,  have  been  discovered 
in  a  pliocene  formation  in  Norfolk.  Two  kinds  of  Beaver, 
Hares  and  Rabbits,  Water-voles  and  Field-voles,  Rats 
and  Mice,  richly  represented  the  Rodent  Order.  The 
greater  Beaver  {Trogontherium)  and  the  Tail-less  Hare  {La- 
gomys)  were  the  only  subgeneric  forms,  perhaps  the  only 
species,  of  the  pliocene  Glires  that  have  not  been  recog- 
nised as  existing  in  Britain  within  the  historic  period. 
The  newer  tertiary  seas  were  tenanted  by  Cetacea,  either 
generically  or  specifically  identical  with  those  that  are 
now  taken  or  cast  upon  our  shores. 

In  the  subsequent  pages  of  this  work  will  be  found  the 
details  of  the  various  kinds  of  evidence  which  concur  to 
prove  that  the  Mammalia  just  enumerated  actually  lived, 
generation  after  generation,  for  a  long  succession  of  years,  in 
the  land  that  now  constitutes  Great  Britain.  It  may  be 
sufficient,  here,  to  adduce  one  fact,  derived  from  the  pecu- 
liar economy  of  the  Deer-tribe,  which  rebuts  the  notion 
that  the  fossil  remains  of  extinct  species  have  belonged  to 
carcases  of  drowned  animals  drifted  from  a  distance. 
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It  IS  well  known  that  the  antlers  of  deer  are  shed  and 
renewed  annually ;  and  a  male  may  be  reckoned  to  leave 
about  eight  pairs  of  antlers,  besides  its  bones,  to  testify 
its  former  existence  upon  the  earth :  but,  as  the  female 
has  usually  no  antlers,  our  expectations  might  be  limited 
to  the  discovery  of  four  times  as  many  pairs  of  antlers  as 
skeletons  in  the  superficial  deposits  of  the  countries  in 
which  such  deer  have  lived  and  died.  The  actual  pro- 
portion of  the  fossil  antlers  of  the  great  extinct  species 
of  British  pliocene  Deer,  which  antlers  are  proved  by  the 
form  of  their  base  to  have  been  shed  by  the  living  ani- 
mals, to  the  fossil  bones  of  the  same  species  is  some- 
what greater  than  in  the  above  calculation.  Although, 
therefore,  it  may  be  contended  that  the  swollen  carcase 
of  a  drowned  exotic  Deer  might  be  borne  along  a  diluvial 
wave  to  a  considerable  distance,  and  its  bones  ultimately 
be  deposited  far  from  its  native  soil,  it  is  not  credible 
that  all  the  solid  shed  antlers  of  such  species  of  Deer  could 
be  carried  by  the  same  cause  to  the  same  distance ;  or 
that  any  of  them  could  be  rolled  for  a  short  distance  with 
other  heavy  debris  of  a  mighty  torrent,  without  fracture 
and  signs  of  friction.  But  the  shed  antlers  of  the  large 
extinct  species  of  Deer  found  in  this  island  and  in  Ireland 
have  commonly  their  points  or  branches  entire  as  when 
they  fell ;  and  the  fractured  specimens  are  generally  foimd 
in  caves,  and  show  marks  of  the  teeth  of  the  ossivorous 
Hyaenas,  by  which  they  had  been  gnawed, — thus  at  the 
same  time  revealing  the  mode  in  which  they  were  intro- 
duced into  those  caves,  and  proving  the  contemporaneous 
existence  in  this  island  of  both  kinds  of  Mammalia.* 

The  perfect  condition,  and  the  sharply  defined  processes, 

*  See  the  beautiful  and  conclusive  reasoning  of  Dr.  Buckland  on  this  subject, 
in  his  '  Reliquiae  Diluvianae,'  pp.  19 — 24. 
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often  in  high  relief,  of  many  of  the  bones  of  Elephants, 
Bhmoceroses,  and  Hippopotamuses  from  our  tranquil  fresh- 
water deposits,  concur,  with  the  nature  of  their  beds,  to 
reftite  the  hypothesis  of  their  having  been  borne  hither  by 
a  diluvial  current  from  regions  of  the  earth  to  which  the 
same  genera  of  quadrupeds  are  now  limited.     The  very 
abundance  of  their  fossil  remains  in  our  island,  is  incom- 
patible with  the  notion  of  their  forming  its  share  of  the 
carcases  of  one  generation  of  tropical  beasts  drowned  and 
dispersed  by  a  single  catastrophe  of  waters.     This  abun- 
dance indicates,  on  the  contrary,  that   the  deposits  con- 
taining them  formed  the  grave-yard,  as  it  were,  of  many 
successive   generations.     But    I   may  here   remark,  that, 
notwithstanding  we  are  led  to  believe,  from    the   extra- 
ordinary number  of  their  remains,  that  Mammoths  existed 
in  Britain  in  herds,  like  their  gregarious  congeners  in  Asia 
and  Africa,  yet  the  multitude  of  co-existing  individuals  is 
not  to  be  reckoned  from  the  absolute  quantity  of  their  fossil 
remains  in  a  given  locality.     As  reasonably  might  we  infer 
the   former   populousness  of  a  deserted  village  from   the 
quantity  of  human  bones  in  its  churchyard. 

Having  offered  the  foregoing  remarks,  chiefly  for  the  Rea- 
der who  may  not  be  versed  in  Geology,  in  justification  of 
the  title  of  the  present  work,  according  to  its  ftill  signifi- 
cation, that  not  merely  the  Fossils,  but  the  Species  recon- 
structed by  their  interpretation,  were  British, — I  proceed 
to  consider  the  question  which  will  next  naturally  sug- 
gest itself,  viz. :  how  the  various  members  of  that  ancient 
Fauna  came  into  this  Island?  The  Geologist,  cognizant 
of  the  great  changes  in  the  relative  position  of  land  and 
sea  which  continued  to  be  in  operation  during  the  plio- 
cene and  post-pliocene  periods,  will  probably  reply,  that 
Britain   was  not  insulated  from   the   Continent  when   it 
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received  its  pliocene  Mammalia ;  aucl  the  Zoologist  finds 
this  answer  to  accord  with  the  known  powers  and  habits 
of  those  Mammalia.  It  is  trae  that  the  Elephant  crosses 
rivers  too  deep  for  it  to  ford;  but  it  swims  heavily  and 
slowly,  the  head  and  body  quite  immersed,  and  only  the 
end  of  the  trunk  raised  out  of  the  water.  The  Hippo- 
potamus has  been  observed  to  go  a  short  way  out  to  sea 
from  the  mouth  of  its  native  African  river.  "  The  Tiger 
is  seen  swimming  about  among  the  islands  and  creeks  in 
the  delta  of  the  Ganges ;  and  the  Jaguar  traverses  with 
ease  the  largest  streams  in  South  America.  The  Bear, 
also,  and  the  Bison  cross  the  current  of  the  Mississippi.*"^^ 
But  these  facts  seem  to  me  to  form  inadequate  grounds 
for  belief  that  those  animals  could  cross  a  tidal  current 
of  sea,  twenty  miles  in  breadth.  Still  less  can  we  suppose 
that  the  ponderous  Rhinoceroses,  the  Hyaenas,  Wolves, 
Foxes,  Badgers,  Oxen,  Horses,  Hogs,  and  Goats;  the 
smaller  Deer,  Hares,  Babbits,  Pikas,  or  even  the  aquatic 
Rodents,  could  have  reached  this  island  from  the  Con- 
tinent, if  the  present  oceanic  barrier  had  interposed.  The 
idea  of  a  separate  creation  of  the  same  series  of  Mammalia 
which  existed  on  the  Continent,  in  and  for  a  small  con- 
tiguous island,  will  hardly  be  accepted.  M.  Desmarest 
deduced  an  argument  in  proof  that  France  and  England 
were  once  united,  from  the  correspondence  of  their  Wolves, 
Bears,  and  other  species  known  to  have  existed  in  this 
island  within  the  period  of  history :  the  conclusion  becomes 
irresistible  when  the  same  correspondence  is  found  to  ex- 
tend through  the  entire  series  of  Proboscidian,  Pachy- 
dermal.  Equine,  Bovine,  Cervine,  Carnivorous,  and  Rodent 
Mammalia,  which  characterized  the  two  countries  during 
the   pliocene   period  of  Geology.      Thus    the    science   of 

*  Lyell,  Principles  of  Geology,  vol.  iii.  p.  33. 
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Anatomy  not  only  reveals  the  great  fact  of  the  former 
existence  in  our  present  island  of  the  same  extinct  spe- 
cies of  quadrupeds  that  co-existed  on  the  Continent,  but 
becomes  in  an  unexpected  degree  auxiliary  to  geographi- 
cal science  ;  it  throws  light  upon  the  former  physical 
configuration  of  Europe,  and  on  the  changes  which  it  has 
since  undergone,  and  shows  that  the  most  striking  of 
those  changes  have  taken  place  at  a  comparatively  modem 
period  in  the  history  of  this  planet. 

Amongst  the  purely  geological  phenomena  which  indi- 
cate the  movements  and  disturbances  of  the  southern  and 
south-eastern  parts  of  England  during  the  pliocene  period, 
may  be  cited  the  patches  of  London  clay,  with  overlying 
lacustrine  strata,  which  are  met  with  on  highly  elevated 
mounds  of  chalk,  indicating  considerable  up-heaval  of  those 
marine  formations  subsequent  to  their  reception  of  pliocene 
fresh-water  deposits.  Some  of  the  deposits  which,  from 
the  abundance  of  Mammoth  fossils  in  them,  have  re- 
ceived from  Dr.  Mantell  the  name  of"  Elephant-bed,'*'*  have 
been  spread  out  confiisedly,  either  by  successive  waves, 
or  by  ice-floes  carried  along  by  ocean  currents.  Mr.  Lyell, 
generalizing  the  various  particular  phenomena  indicative 
of  these  changes,  says: — "First,  the  south-eastern  part 
of  England  had  acquired  its  actual  configuration  when 
the  ancient  chalk-cliff  was  formed,  a  beach  of  sand  and 
shingle  having  been  thrown  up  at  the  base  of  the  cliff. 
Afterwards  the  whole  coast,  or  at  least  that  part  of  it 
where  the  Elephant-bed  now  extends,  subsided  to  the 
depth  of  fifty  or  sixty  feet,  and  during  the  period  of  sub- 
mergence, successive  layers  of  white  calcareous  rubble  were 
accumulated  so  as  to  cover  the  ancient  beach.  Sub- 
sequently, the  coast  was  again  raised,  so  that  the  ancient 

*  Geology  of  the  South  East  of  England,  8yo.,  1833,  p.  31. 
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shore  was  elevated  to  a  level  somewhat  higher  than  its 
original  position.''  * 

In  this  interpretation  of  the  phenomena  of  the  supra- 
cretaceous  deposits  of  Sussex,  Mr.  Dixon,  of  Worthing,"f- 
who  has  concentrated  the  observations  of  many  years,  upon 
the  geology  of  that  county,  fully  coincides,  and  bears  tes- 
timony to  the  comparatively  modern  character  of  certain 
remarkable  changes  which  have  taken  place  on  our  south- 
em  coast. 

To  a  series  of  successive  elevations  and  depressions,  like 
those  elucidated  by  the  observations  of  the  Geologists 
above  cited,  may  be  attributed  the  final  establishment  of 
the  British  Channel.  And,  in  referring  to  that  event  as 
comparatively  recent,  the  term  must  not  be  judged  of  in 
relation  to  so  small  a  fraction  of  the  world's  time  as  has 
been  marked  down  in  the  records  of  the  present  infancy 
of  the  human  race  :  we  shall  better  appreciate  it,  perhaps, 
by  recalling  the  ideas  of  perpetuity  which  we  attach  to 
our  ocean  barrier,  when,  gazing  on  its  waves,  we  sum  up 
.the  known  changes  which  they  have  produced  on  the  coast 
line  within  the  period  of  history  or  tradition. 

Indications  of  Geological  changes  during  the  pliocene 
period  are  not  limited  in  England  to  the  southern  parts 
of  the  island.  Mr.  Lyell,  in  his  elucidation  of  the 
'  Boulder  formation  of  Eastern  Norfolk,']:  says : — "  The 
fluvio-marine  contents  of  the  Norwich  Crag  imply  the 
former  existence  of  an  estuary  on  the  present  site  of  parts 
of  Norfolk  and  Suffolk,  including  the  eastern  coast  of 
Norfolk.  Into  this  estuary  or  bay,  one  or  many  rivers 
entered;   and  in  the  strata  then  formed  were  imbedded 

•  Op.  cit.  voL  vi.  cit.  p,  261. 

t  On  the  cretaceous  and  tertiary  formations  of  Sussex,  4to. 

It:  '  Philosophical  Magazine,*  vol.  zyi.  May  1840,  p.  373. 


INTRODUCTION.  XXXI 

the  remains  of  animals  and  shells  of  the  land,  river,  and  sea. 
Certain  parts  of  this  area  seem  at  length  to  have  been 
changed  from  sea  into  low  marshy  land,  either  because 
the  sea  was  filled  up  with  sediment,  or  because  its  bottom 
was  up-heaved,  or  by  the  influence  of  both  these  causes.^** 

The  present  position  of  the  fresh-water  white  marls  in 
Lancashire,  in  the  Isle  of  Man,  and  in  Ireland,  in  which 
marls  the  remains  of  the  Megaceros  are  so  common,  attest 
the  great  changes  which  have  taken  place  in  the  geo- 
graphical condition  of  those  lands  since  the  period  when 
that  now-extinct  Deer  left  its  remains  in  those  newer 
pliocene  lacustrine  deposits.* 

The  extraordinary  phenomena  of  the  great  northern  drift 
show  that,  whilst  the  eastern  portion  of  England,  and  so 
much  of  the  western  part  as  Mr.  Murchison  has  called  Silu- 
Wa,"f  were  dry  land,  and  inhabited  by  the  pliocene  Mam- 
malia, the  eastern  part  of  Lancashire,  nearly  all  Cheshire, 
the  north  of  Shropshire,  and  a  large  part  of  Staffordshire, 
Worcestershire,  and  Gloucestershire,  were  under  the  sea. 

The  indications  of  such  changes,  mighty  in  comparison 
with  any  of  which  human  history  takes  cognizance,  pre- 
pare us  to  view  with  less  surprise  the  corresponding 
changes  which  have  taken  place  in  our  Mammalian  Fauna ; 
but  we  are  still  ignorant  of  the  cause  of  the  extirpation 
of  so  large  a  proportion  of  it  as  has  become  extinct.  It 
is  an  important  fact,  however,  that  a  part  and  not  the 
whole  of  the  terrestrial  species  have  thus  perished,]:  whence 
it  may  be  concluded  that  the  cause  of  their  destruction  has 
not  been  a  violent  and  universal  catastrophe  from  which 
none  could  escape.     There  is  no  small   analogy,  indeed, 

•  Professor  Ed.  Forbes,  cited  at  p.  467.        t '  SUurian  System,'  4to.  p.  523. 

X  This  fiict  was  established  by  several  of  the  determinations  in  my  '  Reports 
on  the  British  Fossil  Mammalia,'  communicated  to  the  Meetings  of  the  British 
Association  in  1842  and  1843. 
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between  the  course  of  the  extirpation  of  the  Pliocene 
Mammals,  and  that  which  history  shows  to  have  reduced 
the  numbers  of  the  wild  animals  of  continents  and  islands 
in  connection  with  the  progress  of  man^s  dominion.  The 
largest,  the  most  ferocious,  and  the  least  useful  of  the 
pliocene  species  have  perished ;  but  the  Horse,  the  Ass, 
the  Hog,  probably  the  smaller  Wild  Ox,  the  Goat,  the 
Eed-deer,  and  Eoe,  and  many  of  the  diminutive  quadru- 
peds, remain.  The  present  negative  evidence  supports  the 
belief  that  the  Human  species  had  not  been  called  into 
existence  when  the  Mammoth,  the  tichorhine  and  lepto- 
rhine  Ehinoceroses,  and  the  great  northern  Hippopotamus 
became  extinct.  Cuvier  drew  the  same  conclusion  as 
to  the  Quadrumanous  Order  from  the  same  grounds; 
but  the  recent  discovery  of  a  true  fossil  portion  of  a  Mon- 
key's skeleton,  (figs.  1,  2,  and  3,  p.  xlvi,)  in  the  same  la- 
custrine deposits  which  abound  in  the  remains  of  extinct 
Pachyderms,  with  similar  discoveries  noticed  in  the  first 
section  of  the  present  Work,  should  teach  caution  in  the 
application  of  conclusions  from  merely  negative  fiicts.  It 
is  probable  that  the  Horse  and  Ass  are  descendants  of  a 
species  of  pliocene  antiquity  in  Europe.  There  is  no  ana- 
tomical character  by  which  the  present  Wild  Boar  can 
be  distinguished  specifically  from  that  which  was  con- 
temporary with  the  Mammoth.  All  the  species  of  Euro- 
pean pliocene  Bovida  came  down  to  the  Historical  period, 
and  the  Aurochs  and  Musk-Ox  still  exist ;  but  the  one 
owes  its  preservation  to  special  Imperial  protection,  and 
the  other  has  been  driven,  like  the  Rein-deer,  to  high 
northern  latitudes."^     There  is  evidence  that  the  great  Bos 

•  The  observations  of  Mr.  Murchison,  in  his  great  work  on  the  Geology  of 
l[lusBia,  4to.,  1845,  pp.  471,  492  to  507,  bearing  upon  the  question  of  the  specific 
identity  of  the  existing  with  the  fossil  Aurochs,  are  highly  interesting,  and  sup- 
port the  conclusions  to  which  I  had  arrived  firam  anatomical  comparisons. 
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primigenius^  and  the  small  Bos  longifrom^  which  date,  by 
fossils,  from  the  time  of  the  Mammoth,  continued  to  exist 
in  this  island  after  it  became  inhabited  by  Man.*  The 
small  shorthomed  pliocene  Ox  is  most  probably  still  pre* 
served  in  the  mountain  varieties  of  our  domestic  cattle.  The 
great  XJrus  seems  never  to  have  been  tamed,  but  to  have 
been  finally  extirpated  in  Scotland.  Of  the  Cervine  tribe, 
the  Bed-deer  and  the  Roebuck  still  exist  in  the  mountainous 
districts  of  the  north,  but,  like  the  Aurochs  in  Lithuania, 
by  grace  of  special  protective  laws-  The  Rein-deer  has,  re- 
latively to  Britain,  become  extinct,  nor  will  our  present 
climate  permit  its  naturalization.  The  Megaceros^  the 
still  larger  Strongyloceros^  and  the  remarkable  Gervus 
JBucklandiy  have  absolutely  perished.  With  the  diminution 
of  the  great  Herbivora,  which  would  naturally  follow  the 
limitation  of  their  range  of  pasturage,  when  England  be- 
came an  island,  that  of  the  Carnivora  dependent  on  them 
for  food,  would  inevitably  follow.     But  the  sabre-toothed 

*  Both  the  Urns  (Bos  primiffenius)  and  the  Bison  priscus  appear  to  have 
been  contemporary  with  Man  in  the  North  of  continental  Europe.  Their  skele- 
tons haye  been  fonnd,  with  that  of  the  large  variety  of  Rein-deer  which  existed  in 
Germany  in  the  time  of  Tacitns,  in  a  bog  in  Scania  by  Professor  Nillson,  and 
are  preserved  in  the  Museum  at  Lnnd«  My  friend  Mr.  Murchison  writes  to 
me: — ''This  Urns  is  most  remarkable  in  exhibiting  a  wound  of  the  apophysis 
of  the  second  dorsal  vertebra,  apparently  inflicted  by  a  javelin  of  one  of  the 
aborigines,  the  hole  left  by  which  (offering  its  laiger  orifice  towards  the  head 
of  the  Ox,  and  the  smaller  orifice  towards  its  rump,)  was  exactly  fitted  by  Nillsoq 
with  one  of  the  heads  of  the  ancient  stone  javelins  collected  and  described  by 
that  excellent  Naturalist,  in  his  Work,  entitled,  ^  Skandinaviska  Norden^s  Uiv 
Invoandre,  Lund,  1843.^*  This  instrument  fractured  the  bone  and  penetrated 
to  the  apophysis  of  the  third  dorsal  vertebra,  which  is  also  injured.  The 
firactured  portions  are  so  well  cemented  that  Nillson  thinks  the  animal  proba- 
bly lived  two  or  three  years  after.  The  wound  must  have  been  inflicted  over  the 
horns,  and  the  javelin  must  have  been  hurled  with  prodigious  force/* 

I  am  much  disposed  to  assent  to  this  interpretation  of  the  wound  of  the  great 
extinct  Ox.  It  is  hard  to  conceive  how  such  a  wound  could  have  been  inflicted 
by  the  horn  of  another  Urus  ;  but,  in  interpreting-  these  evidences  of  primeval 
hostility,  the  combative  instincts  and  pointed  weapons  of  the  Ox  and  Deer- 
tribe,  are  always  to  be  taken  into  the  account. 

C 
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Machairodus,  the  great  Spelaean  Tiger,  Hyaena,  and  Bear, 
together  with  the  gigantic  pliocene  Pachyderms,  became 
extinct  here  and  elsewhere,  as  it  would  seem,  before  the 
creation  of  Man,  —  which  would  indicate  that  the  extir- 
pating cause,  if  it  were  extrinsic  to  their  own  constitution, 
had  been  due  to  changes  of  the  configuration  and  climate 
of  the  great  continent  over  which  they  ranged.  We  can 
only  associate  with  the  insular  condition  of  Britain  the 
subsequent  progress  of  extirpation,  through  the  agency  of 
Man,  by  which  the  smaller  kind  of  Bear  and  the  Wolf 
have  ceased  to  exist  with  us.  Whilst  the  Fox,  the  Badger, 
the  Otter,  the  Polecat,  the  Wild  Cat,  and  the  Stoat, 
owe  their  prolonged  existence,  as  British  species,  to  their 
comparatively  less  noxious  character  and  insignificant 
size. 

With  regard  to  the  Bodentia,  the  great  Trogonthere 
seems  to  have  become  extinct  in  England  and  the  Europaeo- 
Asiatic  continent  before  the  historical  period,  whilst  the 
smaller  pliocene  Beaver  continued  to  exist  with  us  like  the 
Wolf,  until  hunted  down  by  man :  it  still  survives  in  a  few 
of  the  great  continental  rivers.*  Of  the  little  Lagomys  of 
our  ossiferous  caves  no  living  example  remains  in  either 
England  or  Europe :  the  species,  indeed,  may  be  extinct : 
its  genus  is  now  limited  to  central  and  southern  Asia.  I 
am  unable  to  detect  any  specific  distinction  in  the  fossil 
bones  of  the  pliocene  species  of  Lepus  and  Armcola  from 
those  of  the  Hares,  Babbits,  and  Voles  that  still  exist  in 
this  island.  Native  species  are  still  obviously  departing, 
whilst  varieties  of  the  domesticated  animals  are  coming 
in. 

We  learn,  then,  from  history,  that  part  of  the  reduction 

*  The  Beaver  of  North  America,  {Ckistor  Jiber^  is  a  distinct  species  from  the 
Castor  Europceus, 
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of  a  former  rich  series  of  British  Mammalia  to  its  present 
scanty  proportion,  has  been  caused  by  human  agency ;  and 
we  may  reasonably  conjecture  that  the  rest  of  the  great 
change  has  been  the  consequence  of  a  series  of  gradual 
and  consecutive  dyings-out  of  species ;  since  certain  con- 
ditions of  the  pliocene  and  post-pliocene  Mammalia  are 
irreconcilable  with  the  hypothesis  that  they  all  simulta- 
neously perished  by  a  sudden  and  violent  catastrophe,  like 
that  which  Cuvier  deduced  from  the  phenomenon  of  the 
frozen  Mammoth.*  Evidence  will  be  given  in  the  present 
work  in  proof,  that  the  Elephants  and  Rhinoceroses  of 
pliocene  Britain,  were  adapted  to  live  in  a  northern  or 
temperate  climate ;  and  since  the  Hippopotamus,  their  con> 
temporary  and  associate,  was  a  different  species  from  the 
present  African  one,  it  might  also  have  been  able  to  exist 
beneath  a  less  sultry  sky  than  that  of  Africa. 

Thus,  in  the  endeavour  to  trace  the  origin  of  our  ex- 
isting Mammalia,  I  have  been  led  by  the  researches  de- 
tailed in  the  present  work,  to  view  them  as  descendants 
of  a  fraction  of  a  peculiar  and  extensive  Mammalian  Fauna 
which  overspread  Europe  and  Asia  at  a  period  geolo- 
gically recent,  yet  incalculably  remote  and  long  anterior 
to  any  evidence  or  record  of  the  human  race.  It  would 
appear,  indeed,  from  the  comparisons  which  the  present 
state  of  Palaeontology  permits  to  be  instituted  between  the 
recent  and  extinct  Mammalian  Faunae  of  other  great  natu* 
ral  divisions  of  the  dry  land,  that  these  divisions  also  seve- 
rally possessed  a  series  of  Mammalia,  as  distinct  and  peculiar 
in  each,  during  the  pliocene  period,  as  at  the  present  day."f- 

When  such  a  comparison  is  restricted  to  the  Fauna  of 
a  limited  locality,   especially  an  insular  one  like   Great 

•  See  .the  interpretation  of  that  striking  feet  in  pp.  261,  270. 
t    See  '  Report  of  the  British  Asso«iation,'  8to.  1844,  p.  237. 
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Britain,  the  discrepancy  between  the  pliocene  extinct  and 
the  existing  groups  of  Mammalia  appears  to  be  extreme. 
But  if  we  regard  Great   Britain  in  connection  with  the 
rest    of    Europe,    and    if  we    extend    our   view   of   the 
geographical    distribution    of   extinct    Mammals    beyond 
the  limits  of  technical  geography,  —  and  it  needs  but  a 
glance  at   the  map  to  detect  the   artificial  character  of 
the  line  which  divides  Europe  from  Asia,— we  shall  then 
find  a  close  and  interesting  correspondence  between  the 
extinct  Europseo-Asiatic  Mammalian  Fauna  of  the  plio- 
cene period,  and  that  of  the  present  day.     The  very  fact 
of  the  pliocene  Fossil  Mammalia  of  England  being  almost 
as  rich  in  generic  and  specific  forms  as  those  of  Europe, 
leads,  as  already  stated,  to  the  inference  that  the  inter- 
secting branch  of  the  ocean  which  now  divides  this  island 
from  the  continent  did  not  then  exist  as  a  barrier  to  the 
migration   of  the   Mastodons,    Mammoths,   Rhinoceroses, 
Hippopotamuses,  Bisons,  Oxen,  Horses,  Tigers,  Hyaenas, 
Bears,  &c.,  which  have  left  such  abundant  traces  of  their 
former  existence   in   the    superficial   deposits    and   caves 
of  Great   Britain.^     Now,  it  is  a  most  interesting  fact, 
that,    in     the    Europaeo-Asiatic    expanse    of    dry    land, 
species  continue  to  exist  of  nearly  all  those  genera  which 
are  represented  by  pliocene  and  post-pliocene  Mammalian 
fossils  of  the  same  natural  continent  and  of  the  imme- 
diately adjacent  island  of  Great  Britain.     The  Bear  has 
its  haunts  in  both  Europe  and  Asia ;  the  Beaver  of  the 
Rhone  and  Danube  represents  the  great  Trogontherium ; 
the  Lagomys  and  the  Tiger  exist  on  both  sides  of  the 
Himalayan   mountain  chain  ;    a  Hysena  ranges   through 

*  Mr.  Lyell  infers  the  former  existence  of  an  isthmus  between  Dover  and 
Calais  on  other  grounds.  See  his  Memoir  on  the  relative  ages  of  the  ^  Crag  '''* 
of  Norfolk  and  Suffolk.     Mag.  Nat.  Hist.  1839,  p.  326. 
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Syria  and  Hlndostan;  the  Bactrian  Camel  typifies  the 
huge  Merycoiherium  of  the  Siberian  drift ;  the  Elephant 
and  Rhinoceros  are  still  represented  in  Asia,  though  now 
confined  to  the  south  of  the  Himalayas.  The  true  Ma- 
cacques  are  peculiar  to  Asia,  and,  though  most  abundant 
in  the  southern  parts  of  the  continent  and  the  Indian 
Archipelago,  also  exist  in  Japan ;  a  closely  allied  subgenus 
{Inum^  is  naturalised  on  the  rock  of  Gibraltar  at  the 
present  day.  A  fossil  species  of  Macacus  was  associated 
with  the  Elephant  and  Rhinoceros  in  England  during  the 
period  of  the  deposition  of  the  newer  pliocene  fresh-water 
beds.*  The  more  extraordinary  extinct  forms  of  Mam- 
malia called  Elasmoiherium  and  Sivatherium^  have  their 
nearest  existing  pachydermal  and  ruminant  analogues  in 
the  same  continent  to  which  those  fossils  are  peculiar. 
Cuvier  places  the  Elasmothere  between  the  Horse  and 
Rhinoceros  :  the  existing  four-horned  Antelopes,  like  their 
gigantic  extinct  analogues,  the  Sivathere  and  Bramatbere, 
are  peculiar  to  India. 

The  Mediterranean  and  Red  Seas  constitute  a  less 
artificial  boimdary  between  Africa  and  the  Europseo- 
Asiatic  continent,  than  that  which,  on  our  maps,  divides 
Europe  from  Asia;  yet  those  narrow  seas  form  a  slight 
demarcation  as  compared  with  the  vast  oceans  which 
divide  the  old  from  the  new  worlds  of  the  geographer, 
or  these  from  the  Australian  continents.  The  continuity 
of  Africa  with  Asia  is  still,  indeed,  preserved  by  a  narrow 
isthmus,  near  to  which,  within  the  historical  period,  the 
Hippopotamus  descended,  venturing  down  the  Nile  almost 
to  its  mouth.  May  it  not  be  regarded,  then,  as  part  of  the 
same  general  concordance  of  geographical  distribution,  that 

*  See  'Comptes  Rendus  de  TAcad^mie  des  Sciences,*  Paris,  Sept.  1845,  p. 
573,  and  fig.  1,  2,  3,  p.  xliv. 
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the  genus  Hippopotamus^  extinct  in  England,  In  Europe, 
and  in  Asia,^  should  continue  to  be  represented  in  Africa 
and  In  none  of  the  remoter  continents  of  the  earth? — 
Africa  also  haying  its  Hyaena,  its  Elephant,  Its  Rhino- 
ceroses, and  its  great  feline  Carnivores.  The  discovery 
of  extinct  species  of  Caimlopardalis  In  both  Europe  and 
Asia,  of  which  genus  the  sole  existing  representative  is 
now,  like  the  Hippopotamus,  confined  to  Africa,  adds 
to  the  propriety  of  regarding  the  three  continuous  con- 
tinental divisions  of  the  Old  World  as  forming,  In  respect 
to  the  geographical  distribution  of  pliocene,  post-pliocene 
and  recent  Mammalian  genera,  one  great  natural  province. 
The  only  large  Edentate  animal  {Pangolin  gigantesque, 
Cuvier,  Macroihermm^  Lartet)  hitherto  found  in  the  ter- 
tiary deposits  of  Europe,  but  in  those  of  an  earlier  period 
(older  pliocene  or  miocene)  than  the  deposits  to  whose 
Mammalian  Fossils  the  present  comparison  more  imme- 
diately refers,  manifests  its  nearest  affinities  to  the  genus 
ManiSy  which  is  exclusively  Asiatic  and  African. 

Extending  our  comparison  between  the  existing  and 
the  latest  of  the  extinct  series  of  Mammalia  to  the  con- 
tinent of  South  America,  It  may  first  be  remarked,  that 
with  the  exception  of  some  of  the  carnivorous  and  Cer- 
vine species,  no  representatives  of  the  above-cited  Mam- 
malian genera  of  the  Old  World  of  the  geographer  have 
yet  been  found  in  South  America.  Buffon"f  long  since 
enunciated  a  similar  generalization  with  regard  to  the 
existmg  species  and  genera  of  Mammalia ;   It  Is  almost 

*  Marsden,  in  his  '  History  of  Sumatra,*  mentions  a  species  of  Hippopotamus 
as  still  existing  in  the  Sunda  Isles  ;  but  this  has  much  need  of  confirmation :  the 
fossil  sub-genus  of  Hippopotamus  {Hexaprotodon  of  Cautley  and  Falconer)  gives 
g  new  stimulus,  however,  to  the  inquiry  after  the  Hippopotamus  or  Succatyro 
of  the  Indian  Archipelago. 

t  Cited  by  Lyell  in  the  'Principles  of  Geology,'  1837,  vol.  iii.  p.  27. 
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eqnallj  true  in  respect  of  the  fossil.  Not  a  relic  of  an 
Elephant,  a  Rhinoceros,  a  Hippopotamus,  a  Bison,  a 
Hyaena,''^  or  a  Lagomys,  has  yet  been  detected  in  the  caves 
or  the  more  recent  tertiary  deposits  of  South  America. 
On  the  contrary,  most  of  the  Fossil  Mammalia  from 
those  formations  are  as  distinct  from  the  Europaeo-Asiatic 
forms,  as  they  are  closely  allied  to  the  peculiarly  South 
American  existing  genera  of  Mammalia. 

The  genera  Equus^  Tapirus^  and  the  still  more  ubiquitous 
McLstodon^  form  the  chief,  if  not  sole  exceptions.  The 
representation  of  Equus^  during  the  pliocene  period,  by 
distinct  species  in  Asia  {E.  primigenim)  and  in  South 
America  {E.  curmdem)^  is  analogous  to  the  geographical 
distribution  of  the  species  of  Tapirm  at  the  present  day. 
Fossil  Tapirs  have  been  found  both  in  Europe  and  in 
South  America. 

Pangolins  still  exist  in  Asia  and  in  Africa,  and,  as  we 
have  seen,  a  gigantic  extinct  species  has  been  found  in 
the  middle  tertiary  beds  of  Europe,  but  not  a  trace  of  a 
scaly  Anteater,  recent  or  extinct,  has  been  discovered  in 
South  America,  where  the  Edentate  order  is  so  richly 
represented  by  other  generic  and  specific  forms. 

South  America  alone  is  now  inhabited  by  species  of 
Sloth,  of  Armadillo,  of  Cavy,  Aguti,  Ctenomys,  and  Pla- 
tyrrhine  Monkey ;  but  no  fossil  remains  of  a  quadruped 
referable  to  any  of  these  genera  have  yet  been  discovered 

t  Dr.  Lund  ('Danish  Transactions,'  CErsted,  Kiobenh,  1842,  p.  16,)  dis- 
covered the  remains  of  an  extinct  Camiyore  in  a  Brazilian  cavern,  which  he  at 
first  announced  as  a  species  of  HycBna,  but  he  has  since  recognised  very  dis- 
tinctive dental  characters,  and  refers  it  to  a  new  genus,  which  he  calls  Smilodon, 
From  the  figures  which  he  has  given  of  the  canine  and  incisor  teeth,  it  seems  to 
belong  to  the  same  genus  (Mackairodus)  as  the  so-called  Ursua  cultridem  of  Eu- 
rope, and  this  is  certainly  the  case  with  portions  of  the  skull,  lower  jaw,  and 
teeth,  since  discovered  in  the  Pampas  of  Buenos  Ayres,  and  now  in  the  British 
Museum. 
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in  Europe,  Asia,  or  Africa.  The  types  of  Bradypvs  and 
Ddsjfpvs  were,  however,  richly  represented  by  diversified 
and  gigantic  specific  forms  in  South  America,  during 
the  geological  period  immediately  preceding  the  present ; 
and  fossil  remains  of  extinct  species  of  Cavia^  CoBlogenys^ 
Ctenomys^  and  Cehm^  have  hitherto  been  detected  exclu- 
sively in  the  continent  where  these  genera  still  as  ex- 
clusively exist.  Aibchenia  more  remotely  typifies  Macr- 
attchmia.  The  murine  fossils  in  the  rich  collection  of 
remains  from  Brazilian  caverns,  lately  received  at  the 
British  Museum,  all  belong  to  the  genus  Hesperomys^  the 
aboriginal  living  representative  of  the  Murida  in  South 
America;  not  a  single  fossil  is  referable  to  a  true  Old 
World  Mm^  though  numbers  of  the  common  Bat  and 
Mouse  have  been  imported  into  South  America  since  its 
discovery  by  Europeans.  With  regard  to  the  Sloths  and 
Armadillos,  they  now  seem,  after  the  rich  harvest  of 
bulky  Glyptodons,  Mylodons,  Pachytheriums,  and  the 
more  gigantic  Megatherioid  quadrupeds,  to  be  the  last  rem- 
nants of  a  Mammalian  Fauna,  which  once  ahnost  equalled 
in  the  size  and  number  of  its  species  that  of  the  Europseo- 
Asiatic  expanse,  and  was  as  peculiarly  characteristic  of 
the  remote  continent  in  which  almost  all  its  representa- 
tives have  been  entombed. 

In  North  America  the  most  abundant  Mammalian  fos- 
sils of  the  corresponding  recent  geological  epoch  belong  to 
a  species  of  Mastodon  {M.  giganteus)  peculiar  to  that  con- 
tinent. Since,  however,  North  America  borders  closely 
upon  Asia  at  its  northern  basis,  and  is  connected  by  its 
opposite  apex  with  South  America,  it  perfectly  accords 
with  the  analogies  of  the  geographical  relations  of  the 
last-extirpated  series  of  Mammals  of  the  Old  World  that 
the  Asiatic  Mammoth  and   the   South  American  Mega- 
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therium  should  have  migrated  from  opposite  extremes, 
and  have  met  in  the  temperate  latitudes  of  North  Ame- 
rica,  where,  however,  their  remains  are  much  more  scanty 
than  in  their  own  proper  provinces. 

Australia  in  ^e  manner,  yields  evidence  of  an  analogous 
Correspondence  between  its  last  extinct  and  its  present 
aboriginal  Mammalian  Fauna,  which  is  the  more  inte- 
resting on  account  of  the  very  peculiar  organization  of 
most  of  the  native  quadrupeds  of  that  division  of  the 
globe.  That  the  Marsupialia  form  one  great  liatural 
group,  is  now  generally  admitted  by  zoologists ;  the  re- 
presentatives in  that  group  of  many  of  the  orders  of 
the  mor6  extensive  placental  sub-class  of  the  Mam- 
malia of  the  larger  continents  have  also  been  recog- 
nised in  the  existing  genera  and  species : — the  Dasyures, 
for  example,  play  the  parts  of  the  Carnhoray  the  Bandi- 
coots of  the  Insectwora^  the  Phalangers  of  the  Qiiadru- 
mana,  the  Wombat  of  the  Bodentia^  and  the  Kangaroos, 
in  a  remoter  degree,  that  of  the  Buminantia.  The  first 
collection  of  Mammalian  f^ossils  from  the  ossiferous  caves 
of  Australia  brought  to  light  the  former  existence  on  that 
continent  of  larger  species  of  the  same  peculiar  marsu- 
pial genera : — some,  as  the  Thylacine^  and  the  Dasyurine 
sub-genus  represented  by  the  Das.  ursinus^  are  now  ex- 
tinct on  the  Australian  continent,  but  one  species  of  each 
still  exists  on  the  adjacent  island  of  Tasmania;  the  rest 
were  extinct  Wombats,  Phalangers,  Potoroos  and  Kanga- 
roos, some  of  the  latter  being  of  gigantic  stature.  Sub- 
sequently, and  after  a  brief  interval,  we  obtain  a  know- 
ledge of  the  former  existence  in  Australia  of  a  type  of 
the  marsupial  group,  exemplified  by  the  genera  Diprotodon 
and  Nototherium^*  which  represented  the  Pachyderms  of 

*  See  **  Catalogue  of  Fossils  in  the  Museum  of  the  College  of  Surgeons,"  4 to., 
1845,  pp.  291,  336,  pis.  vi,  x. 
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the  larger  continents,  and  which  seems  now  to  have  disap- 
peared from  the  face  of  the  earth. 

The  genus  Mastodon  forms  an  exception  to  that  conti- 
nental localization,  not  only  of  existing,  but  of  pliocene 
extinct  genera  of  Mammalia  above  briefly  dwelt  upon. 
The  solitary  character,  however,  of  this  exception  serves 
rather  to  establish  the  rule :  at  least,  I  know  of  no 
other  extinct  genus  of  Mammal  which  was  so  cosmo- 
politan as  the  Mastodon:  it  was  represented  by  species, 
for  the  most  part  very  closely  allied,  if  actually  distinct, 
in  Europe,  in  Asia,  in  North  and  South  America,  and  in 
Australia :  it  is  the  only  aboriginal  genus  of  quadruped  in 
Australia  which  was  represented  by  other  species  in  other 
parts  of  the  world.* 

The  most  remarkable  local  existing  Fauna,  in  regard 
to  terrestrial  vertebrated  animals,  is  that  of  the  islands 
of  New  Zealand,  with  which  geologists  have  been  made 
familiar  by  Mr.  Lyell's  indication  of  its  close  analogy  with 
the  state  of  animal  life  during  the  period  of  the  Wealden 
formation.-f'  The  only  terrestrial  Mammalian  quadruped 
hitherto  discovered  in  New  Zealand,  whose  recent  intro- 
duction into  that  island  is  at  all  doubtftil,  is  a  small  Bat. 
The  unequivocally  indigenous  representatives  of  the  warm- 
blooded vertebrata  are  Birds,  of  which  the  Apteryx  is  the 
most  peculiar.  It  is  the  smallest  known  species  of  the 
Struthious  or  wingless  order,  has  the  feeblest  rudiments  of 
the  anterior  members,  and  not  any  of  its  bones  are  per- 
meated by  air-cells.  This  bird  forms  the  most  striking 
and  characteristic  type  of  the  proper  or  primitive  Fauna  of 
New  Zealand. 

*  See  '  Report  on  Australian  Fossil  Mammalia,*  in  the  *  Transactions  of  the 
British  Association,*  1844,  p.  239. 

t  ^  Elements  of  Geology,*  8vo,  1838,  p.  366,  and '  Principles  of  Geology,*  ]  837, 
vol  i.  p.  204. 
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The  organic  remains  of  the  most  recent  deposits  of  the 
North  Island,  which  are  most  probably  contemporary 
with  the  post-pliocene  formations  of  Australia  and  Eu- 
rope, are  referable  to  an  apparently  extinct  genus  of 
Struthious  birds,  having  the  nearest  affinities  to  the  Ap- 
teryx.  The  remains  of  this  genus  (Dinomis)  appear  to 
be  very  abundant,  notwithstanding  the  stupendous  stature 
of  some  of  the  species."*  It  is  reported  that  a  large 
Dinomis  still  exists  in  the  South  Island  of  New  Zealand ; 
and  some  of  the  species  may  have  been  living  in  the 
North  Island,  when  the  human  aborigines  first  set  foot 
there.  But  the  bones  which  have  reached  me  from  that 
Island,  although  retaining  much  of  their  animal  matter, 
are  more  or  less  impregnated  with  ferruginous  salts,  and 
may  have  lain  in  an  argillaceous  soil  for  as  long  a 
period  as  some  of  the  latest  extinct  Mammals  of  Aus- 
tralia, South  America  and  Europe.  Not  a  trace  of 
a  fossil  quadruped  has  been  found  in  New  Zealand  ; 
but  our  present  knowledge  of  the  living  and  the  last- 
exterminated  Faunae  of  the  warm-blooded  animals  of  that 
small  but  far  distant  and  isolated  portion  of  earth,  shows 
that  the  same  close  analogy  existed  between  them,  as  has 
been  exemplified  in  the  corresponding  Faunae  of  larger 
natural  divisions  of  the  dry  land  on  the  present  surface  of 
this  planet. 

Additional  facts,  and  the  means  of  extending  our  com- 
parisons, by  the  collection  of  the  fossils  of  distant  lands^  are 
most  desirable  in  order  to  precisely  define  the  laws  of  the 
geographical  distribution  of  the  Mammalia  of  the  older 


*  I  estimate  the  Dinomis  inff^ts  to  have  Btood  nine  feet,  and  the  Din, 
giganteus  ten  feet,  in  height.  See  Zoological  Transactions,  vol.  iii.  part  3  ;  in 
which,  also,  the  peculiar  and  suggestive  geographical  distribution  of  other  existing 
and  extinct  Struthious  birds  is  discussed,  p.  268,  et  seq. 
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and  newer  pliocene  periods;  and  to  speak  of  the  sum  of  the 
present  observations  under  the  term  "  law,"  may,  perhaps, 
be  deemed  premature.  But  the  generalizations  first  enun- 
ciated in  my  Report  to  the  British  Association  in  ISll, 
seemed  to  be  sufficiently  extensive  and  unexceptionable  to 
render  them  of  importance  in  a  scientific  consideration  of 
the  present  distribution  of  the  highest  organized  and  last- 
Created  class  of  animals ;  and  to  show  that,  with  extinct  as 
With  existing  Mammalia,  particular  forms  were  assigned  to 
particular  provinces,  and,  what  is  still  more  interesting  and 
suggestive,  that  the  same  forms  were  restricted  to  the  same 
provinces  at  the  pliocene  periods^  as  they  are  at  the  present 
day* 

In  carrjdng  back  the  retrospective  comparison  of  recent 
and  extinct  Mammals  to  those  of  the  eocene  and  oolitic 
strata,  in  relation  to  their  local  distribution,  we  obtain  indi- 
cations of  extensive  changes  in  the  relative  position  of  sea 
and  land  during  those  epochs,  in  the  degree  of  incongruity 
between  the  generic  forms  of  the  Mammalia  which  then 
existed  in  Europe,  and  any  that  actually  exist  on  the  great 
natural  continent  of  which  Europe  now  forms  part.  It 
Would  appear,  indeed,  from  our  present  knowledge,  that 
the  further  we  penetrate  into  time  for  the  recovery  of 
extinct  Mammalia,  the  frirther  we  must  go  into  space  to 
find  their  existing  analogues.  To  match  the  eocene  Pa- 
laeotheres  and  Lophiodons,  we  must  bring  Tapirs  from 
Sumatra  or  South  America,  and  we  must  travel  to  the  an- 
tipodes for  Myrmecobians  and  Dasyures,  the  nearest  living 

*  Humboldt,  in  citing  the  Mylodon^  Dinomis,  and  Diprotodon,  briefly  repeats 
my  generalizations  from  those  discoyeries,  and  says :  ^  Es  herrscht  in  Siidame- 
rika  und  in  den  Australandem  eine  grosse  Aehnlichkeit  zwischen  den  dort 
lebenden  und  den  untergegangenen  Thieren/*  ^In  South  America  and  the 
Australian  lands  there  prevails  a  great  resemblance  between  the  existing  and 
the  extinct  animals.^* — Kosmos,  8vo.  1845,  p.  303. 
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analogues  to  the  Amphitheres  and  Phascolotheres  of  our 
oolitic  strata. 

If  ever  the  first  types  of  the  primary  groups  of  the  class 
Mammalia  radiated  from  a  common  centre,  it  must  have 
been  at  a  period  incalculably  remote,  and  there  is  small 
hope  of  our  ever  being  able  to  determine  its  site,  by  reasoi^ 
of  the  enormous  alternations  of  land  and  sea  that  have  come 
to  pass  since  the  class  was  first  introduced  into  our 
planet.  We  find,  however,  that,  from  the  period  when 
the  great  masses  of  dry  land  assumed  the  general  form 
and  position  that  they  now  present,  the  same  peculiar 
formsf  of  Mammalia  characterized  their  respective  Faunae  : 
and  the  evidence  of  the  distribution  of  the  recent  and 
extinct  pliocene  Mammalia  favours  the  conclusion  that  New 
Zealand,  Australia,  South  America,  and  the  Old  World 
of  the  geographers  had  been  as  many  distinct  centres  of 
creation. 

By  the  same  evidence  we  are  compelled  to  admit,  that 
the  difficulties  which  beset  the  Linnsean  view  of  the  actual 
difinsion  of  organized  beings  *  are  insurmountable.  Ac- 
cording to  the  hypothesis  that  all  existing  land  animals 
radiated  from  a  common  Asiatic  centre  within  the  historical 
period,  we  must  be  prepared  to  believe  that  the  nocturnal 
Apteryx,  which  is  neither  organized  for  flying  nor  swim- 
ming, migrated  across  wide  seas,  and  found  its  sole  resting- 
place  in  the  Island  of  New  Zealand,  where  alone  the  re- 
mains of  similar  wingless  birds  have  been  found  fossil: 
— ^that  the  Wombats,  Dasyures,  and  Kangaroos  as  exclu- 
sively travelled  to  Australia,  where  only  have  been  found, 
in  pliocene  strata  and  bone  caves,  the  remains  of  extinct 

•  See  LiimaBus^  pre&ce  to  the  '  Musenm  Regis  Adolphi  Frederici,'  1754 :  and 
the  excellent  remarks  in  Dr.  Pritchard's  '  Physical  History  of  Man,'  vol.  i.  1826, 
pp.  16,  81. 
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and  gigantic  species  of  the  same  genera  or  families  of 
Marsupialia : — and  that  the  modern  Sloths,  Armadillos,  and 
Anteaters,  chose  the  route  to  South  America,  where  only, 
and  in  the  warmer  parts  of  North  America,  are  to  be 
found  the  fossil  remains  of  extinct  species  of  those  very 
peculiar  edentate  genera.  It  is  not  less  striking  and  sug- 
gestive, though  at  first  sight  less  subversive  of  the  recent- 
dispersion  theory,  to  find  the  Macacus,  Elephant,  Bhino- 
ceros,  Hippopotamus,  Hyaena,  Beaver,  Pika,  Hare  and 
Babbit,  Vole  and  Mole  still  restricted  to  that  great  natural 
division  of  dry  land,  the  old  world  of  geography,  to  which 
the  fossil  remains  of  the  same  genera  or  species  appear 
to  be  peculiar.  These  generalizations,  and  the  special  facts 
which  are  treated  of  in  the  following  pages,  must  be  in- 
terpreted agreeably  with  right  reason,  and  not  warped  to 
suit  with  preconceived  views. 


m 


Portion  of  right  upper  maxillary  bone  with  the  penultimate  true  molar  of  a 
fossil  Monkey  (Macacus  pliooenus)  ;  firom  the  newer  pliocene  brick-earth  at 
Grays,  Essex.  1,  front  view  ;  a,  base  of  malar  process.  2,  back  Yicw ;  6,  smooth 
sur&ce  of  the  antrum  maxillare.  3,  grinding  sur&ce  of  the  fossil  tooth.  4,  grind- 
ing surface  of  the  corresponding  tooth  of  a  recent  Monkey  (Macactu  sinicus). 
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Page  29,  in  fig,  15  omit  the  letter  e. 
„    30,  for  Cut  15,  read^.  16. 
„    46,  „   Cut  12,    „  fig,  15. 
„  140,  „  fig,  60,     „  fig.  62. 
„  168,  „   Limnaas,  „    Limnaa, 

„  536,  in  foot-note,  for  Ziphius  read  ^akeuw,  and  dele  fossil. 
„  537,  in  fig,  227,  a  dotted  line  should  conneet  letter  d  with  the  dark  central 
spot. 
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QUADRUMANA, 


MACACUS. 


MACACU8   EOC^NUS. 


MACACUS   RHESUS. 
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QUADRUMANA.     (Apes,  Monkeys.) 


CuviER,  the  great  founder  of  that  department  of  the 
Science  of  Organic  Remains  which  relates  to  the  interpre- 
tation of  the  fossil  Bones  and  Teeth  of  the  Vertebrated 
animals,  had  met  with  no  evidence  of  any  species  more 
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highly  organised  than  a  Bear  or  a  Bat,  in  the  fossiliferous 
strata  which  formed  the  theatre  of  animal  life  anterior  to 
the  record  of  the  Human  Race.  Not  a  bone,  not  a  tooth  of 
an  Ape,  Monkey,  or  Lemur,  had  ever  presented  themselves 
to  his  notice  during  the  long  period  of  his  researches ;  * 
whence  it  came  to  be  generally  believed  that  the  Quad- 
RUMANA,  or  those  Mammals  which  most  nearly  resemble 
Man  in  their  organization,  were  scarcely,  if  at  all,  anterior  to 
the  Human  Species  in  the  order  of  Creation.  Mr.  Lyell, 
however,  in  ISSOj-f*  had  remarked,  that  the  evidence  of  the 
total  absence  of  the  Anthropomorphous  tribes  was  inconclu- 
sive. He  rightly  stated  that  the  bones  of  quadrupeds  met 
with  in  tertiary  deposits,  were  chiefly  those  which  frequent 
marshes,  rivers,  or  the  borders  of  lakes ;  as  the  Elephant, 
Rhinoceros,  Hippopotamus,  Tapir,  the  Ox,  &c.,  while  the 
species  which  live  in  trees  were  extremely  rare ;  that  we 
had,  as  yet,  no  data  for  determining  how  great  a  number 
of  the  one  kind  we  ought  to  find,  before  we  had  a  right  to 
expect  a  single  individual  of  the  other.  And  this  distin- 
guished Geologist  concluded  by  the  remarkable  anticipatory 
observation  that,  "  if  we  are  led  to  infer  from  the  presence 
of  Crocodiles  and  Turtles  in  the  London  Clay,  and  from  the 
Cocoa  Nuts  and  Spices  found  in  the  Isle  of  Sheppy,  that  at 
the  period  when  our  older  tertiary  strata  were  formed,  the 
climate  was  hot  enough  for  the  Quadrumanous  tribe ;  we, 
nevertheless,  could  not  hope  to  discover  any  of  their  skele- 
tons until  we  had  made  considerable  progress  in  ascertain- 
ing what  were  the  contemporaneous  Pachydermata,'' — not 
one  of  which  at  the  period  when  the  foregoing  passage  was 

*  ^  Aucun  09,  aucune  dent  de  Singe  ni  de  Maki  se  sont  jamais  pr^sent^s  a  moi 
dans  mes  longues  recherches.*^  Cuvier,  Discours  sur  les  Revolutions  du  Globe, 
p.  159. 

+  Principles  of  Geology.     First  edition,  1830,  vol.  i.  p.  152. 
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penned  had  been  discovered  in  any  of  the  marine  strata  of 
the  Eocene  epoch  in  England. 

I  have  been  so  fortunate,  in  my  researches  on  the  Fossil 
Mammalia  of  Great  Britain,  as  to  determine  not  only  the 
remains  of  extinct  Pachydermal  animals  (Lophiodon  and 
ffyracotherium)  in  the  Eocene  beds  called  the  London 
Clay,  but,  likewise,  of  a  Quadrumane,  or  Monkey,  in  a 
sandy  stratum  of  the  same  formation,  the  epoch  of  which 
had  been  shown  by  Mr.  Lyell,  from  the  evidence  of  other 
organic  remains,  to  have  had  a  temperature  sufficiently 
high  for  arboreal  Mammalia  of  the  four-handed  order. 

The  fossils  manifesting  the  quadrumanous  characters 
were  discovered,  in  1839,  by  Mr.  William  Colchester,  in  a 
bed  of  whitish  sand  beneath  a  stratum  of  tenacious  blue 
clay,  situated  by  the  side  of  the  river  Deben,  about  a  mile 
from  Woodbridge,  in  the  parish  of  Kingston,  commonly 
called  Kyson,  in  Suffolk.* 

The  first  of  these  fossils  submitted  to  my  inspection,  (Jig. 
1,  w,  3,)  was  the  fragment  of  the  right  side  of  the  lower 
jaw,  including  the  anterior  part  of  the  base  of  the  coronoid 
process,  and  the  last  molar  tooth  entire  in  its  socket.  This 
tooth  is,  fortunately,  a  very  characteristic  one ;  and  after  a 
comparison  of  it  with  the  corresponding  tubercular  tooth  in 
the  lower  jaw  of  the  Coati  (Nasua)^  Racoon  (Procyon)^ 
Ratel,  Opossum,  Phalanger,  and  other  small  unguiculate 
quadrupeds  of  a  mixed  or  partially  carnivorous  diet,  I  pro- 
ceeded to  an  examination  of  the  Quadrumana,  and  found  in 
that  order  the  desired  correspondence. 

The  extreme  rarity  of  the  fossil  remains  of  such  highly 
organised  animals  in  any  part  of  the  world,  and  the  pre- 
vious total  absence  of  any  in  a  land  so  far  from  the  Equator 

*  In  August  1839,  see  Magazine  of  Natural  History  for  September,  1839,  p. 
446.    These  rare  fossils  are  now  in  the  possession  of  Mr.  Colchester. 
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as  EnglaDd,  prevented  my  exammation,  in  the  first  instance, 
of  the  skeletons  of  the  recent  Quadrumana ;  and  it  was 
not  until  I  had  tried  all  the  more  prohable  aoalogues  of  the 
fossil  fragment  in  the  lower  forms  of  the  Mammalia,  that  I 
began  to  test  it  hy  the  side  of  the  jaws  of  the  Apes  and 
Monkeys. 


The  grinding  surface  of  the  fossil  tooth  {Jig.  3,  wi,  3,) 
supports  five  tubercles,  the  four  anterior  ones  being  arran- 
ged in  two  transverse  pairs,  the  fifth  forming  a  posterior 
heel,  or  talon.  This  conformation  of  the  crown  of  the 
last  molar  in  the  lower  jaw  char.icterises  two  famthes  of 
Catarrhine,  or  old  world  Monkeys,  viz.,  the  SermiopithecidiK, 
'  including  the  genera  Colohus  and  Semrtopithecus,  and  the 
Macacida,  including  the  genera  Macacus,  Cynocephalus, 
and  Papio. 
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The  next  step  was  to  ascertain  whether  any  special 
marks  of  resemblance  would  yield  a  fiirther  insight  into 
the  aflinities  of  the  fossil,  and  justify  its  reference  to  any 
of  the  genera  of  either  family.  A  difference  in  the  shape 
of  the  hinder  tubercle  of  the  tooth,  was  first  noticed  in 
the  recent  Quadrumana.  In  the  Semnopithecida  it  was 
large,  but  simple ;  in  most  of  the  Macacida,  it  was  par- 
tially subdivided  into  two  cusps,  the  outer  one  being  the 
largest.  As  this  character  was  well  marked  in  the  fossil, 
it  seemed  decisive  of  its  closer  aflSnity  to  the  Macacida. ; 
and,  as  the  smallest  species  in  this  family  belong  to  the 
typical  genus,  I  referred  the  fossil  to  the  Macacm^  and 
now  propose  to  designate  the  extinct  species  represented 
by  it  "  Macacus  eoctmus^''  the  Eocene  *  Monkey  or  Ma- 
cacque.  The  portion  of  the  fossil  jaw  is  narrower  from 
side  to  side,  or  more  compressed,  than  in  any  of  the  ex- 
isting Macacques,  and  the  internal  wall  of  the  socket  of  the 
tooth,  in  the  fossil,  is  flatter  and  thinner.  The  ridge  on 
the  outer  side  of  the  alveolus,  which  forms  the  commence  - 
ment  of  the  anterior  margin  of  the  coronoid  process,  begins 
closer  to  the  tooth. 

These  characters  establish  the  specific  distinction  of  the 
extinct  Macacque  to  which  the  fossil  fragment  of  the  jaw 
belonged,  and  afford  additional  proof,  if  such  were  wanting, 
that  it  could  not  have  been  accidentally  introduced,  in 
recent  times,  into  the  stratum  out  of  which  it  was  dis- 
interred.-f" 

*  BioceMy  a  term  invented  by  Mr.  Lyell,  from  the  Greek  words  »ja>j,  aurora,  or 
the  dawn,  and  xa/y^f,  recent,  expressive  of  the  lowest  division  of  the  tertiary 
strata,  in  which  the  extremely  small  proportion  of  fossil  remains  referrible  to 
species  yet  living,  indicates  the  first  commencement,  or  dawn,  of  the  existing 
state  of  the  animal  creation. 

+  A  newspaper  critic,  when  this  discovery  was  first  announced,  suggested  that 
the  supposed  fossil  might  be  nothing  more  than  the  remains  of  some  monkey 
belonging  to  a  travelling  menagerie,  which  had  died,  and  been  cast  out  in  the 
progress  through  Suffolk. 
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Another  specimen  of  a  fossil  tooth  of  the  Macacm  eoctenm 
had  been  previously  discovered,  1838,  in  the  same  stratimi 
and  locality  as  the  fossil  above  described.  It  was  sub- 
mitted to  my  inspection  by  Mr.  Lyell,  who  has  conMnu- 
nicated  the  result  of  my  comparisons  in  the  "Annals  of 
Natural  History,"'  for  November  1839,  proving  it,  likewise, 
to  be  the  molar  of  a  Monkey  of  the  genus  Macacm^  thus 
constituting  at  once  the  first  terrestrial  mammal  which 
had  been  found  in  the  London  Clay,  and  the  first  Quadru- 
manous  animal  hitherto  discovered  in  any  country  in  tertiary 
strata  so  old  as  the  Eocene  period. 

The  specimen  in  question  consists  of  the  crown  and 
one  fang  of  the  first  true  molar  tooth,  and  is  marked 
m,  1,  in  the  cuts  figs.  1  and  3.  The  series  of  teeth  in  the 
recent  lower  jaw,  figs.  2  and  4,  figured  for  comparison,  is 
divided  into  two  incisors,  marked  i,  one  laniary,  or  canine, 
marked  ?,  two  premolars,  or  false  molars,  (called  bicuspides 
in  human  anatomy,)  jt?,  and  three  molars  or  true  molars, 
of  which  the  analogues  of  the  fossil  teeth  are  marked  re- 
spectively w,  1,  and  m,  3.  The  crown  of  the  false  molar 
of  the  fossil  Macacus^  (m,  1,  figs.  1  and  3,)  presented  four 
tubercles,  arranged  in  two  transverse  pairs,  the  anterior  pair 
being  the  highest ;  there  was,  also,  a  very  small  ridge 
across  the  anterior,  and  another  across  the  posterior  part 
of  the  crown.  The  latter  is  placed  between,  and  connects 
together  the  two  posterior  tubercles.  The  fangs  were 
two  in  number,  strong,  and  divergent :  the  tooth  had  be- 
longed to  an  animal  that  had  passed  its  maturity,  the  tu- 
bercles having  been  worn  at  their  summits,  and  the  posterior 
concavity  having  been  smoothly  deepened  by  attrition. 

It  difiered  from  the  corresponding  tooth  in  the  existing 
Macacques,  in  having  the  ridge  along  the  base  of  the 
forepart  of  the   crown,  and  by  being  relatively  narrower 
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from  side  to  side,  which  is  also  the  case  with  the  hind- 
most fossil  grinder,  as  is  illustrated  in  the  cuts.  As, 
moreover,  the  two  fossil  molars  bore  the  same  proportions 
to  one  another  as  the  corresponding  teeth  from  the  same 
jaw  of  the  recent  Macacque  bear  to  each  other,  it  was 
reasonable  to  conclude  that  the  two  fossils  appertained 
to  the  same  extinct  species  of  Macacm. 

The  evidence  on  which  the  fossil  Monkey  in  the  Eocene 
strata  of  England  has  been  determined,  is  of  the  same  kind 
as  that  which  has  brought  to  light  the  former  existence  of 
another  and  apparently  higher  species  of  Quadrumane,  in 
the  South  of  France,  and  is  equally  conclusive  with  that 
by  which  Quadrumanous  fossils  have  also  been  recognised 
in  India,  and  in  South  America. 

In  all  the  instances,  however,  of  the  discovery  of  Anthro- 
pomorphous fossils  in  foreign  countries,  the  amount  of  the 
evidence  yielded  by  the  fossils  has  been  greater  than  that 
which  has  hitherto  been  obtained  from  the  tertiary  strata 
of  Britain.  Lieutenants  Baker  and  Durand,  who  first  an- 
nounced the  fact  of  a  fossil  quadrumane  in  1836,^  sup- 
ported their  highly  important  statement  by  the  description 
and  figures  of  an  almost  entire  right  superior  maxillary 
bone,  containing  the  five  molar  teeth  and  part  of  the 
canine,  and  demonstrating  the  anterior  aspect  of  the  orbits, 
which  is  so  marked  a  peculiarity  of  the  Quadrumana.  This 
rare  and  valuable  fossil  was  obtained  from  the  tertiary 
strata  of  mixed  calcareous  sandstone  and  clay,  in  the  Sub- 
Himalayan  hills  near  the  Sutlej. 

In  the  year  following.  Captain  Cautley  and  Dr.  Falconer 
discovered  in  the  same  formation  of  the  Sub-Himalayan 
district,  a  considerable  portion  of  the  lower  jaw,  with  all 

*  Journal  of  the  Asiatic  Society  of  Bengal,  for  November  1836,  p.  739, 
pL  xLvn. 
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the  molars  of  the  right  side,  and  a  part  of  the  dental  series 
of  the  left  side,  together  with  the  two  middle  incisors,  and 
the  right  canine.  Fragments  of  two  other  lower  jaws  and 
an  out  ire  as-stragidns  were  subsequently  discovered  by  these 
goutlomou.  All  these  remains  were  entirely  fossilized,  and 
improgimtod  with  the  hydrate  of  iron,  and  they  satisfac- 
torilv  ci>nfirme<l  the  conclusions  of  Lieutenants  Baker  and 
Dunuul,  that  a  large  species  of  Semnopithecus  had  coexisted 
with  the  Sivatherium  and  the  Hippopotamus,  and  had,  like 
those  and  other  strange  quadrupeds  of  the  tertiary  period 
in  India,  become  extinct. 

The  fossil  Quadrumane  of  the  fresh-water  tertiary  strata 
of  the  South  of  France,  was  determined  by  M.  Lartet,* 
upon  the  conclusive  evidence  of  an  almost  complete  lower 
jaw  with  all  the  teeth  in  situ.  This  fossil,  which  was 
originally  referred  to  the  Gibbons  {Hylobates)^  which  imme- 
diately follow  the  Orangs  in  the  Quadrumanous  series,  is 
more  correctly  regarded  by  M.  de  Blainville,  on  account 
of  the  conformation  of  the  crown  of  the  last  molar  tooth, 
which  is  much  more  like  that  of  the  Eocene  Macacque  or 
Semnopithfeque,  than  that  of  a  Gibbon,  as  the  representative 
of  an  extinct  genus  intermediate  between  Hylohates  and 
Semnopithecus, 

As  if  it  were  intended  that  the  antiquity  of  the  Quadru- 
manous order  should  be  put  beyond  all  doubt,  the  indepen- 
dent testimony  of  Dr.  Lund,  a  Danish  naturalist  resident 
in  Brazil,  was  added  to  those  of  the  observers  in  the  East 
Indies  and  South  of  France.  Very  shortly  after  the  an- 
nouncement of  the  fossil  Quadrumana  in  those  countries. 
Dr.  Lund,  unacquainted  with  their  discoveries,  thus  ad- 
dressed the  Academy  of  Sciences  at  Copenhagen,  on  the 
subject  of  his  own  palseontological  researches: — 

*  Comptes  rendus  de  PAcad^mie  des  Sciences,  January  and  April  1837  ;  and 
De  Blainville,  Ost^ograpbie,  Primates  fossiles,  p.  53. 
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"  I  am  at  length  enabled  to  solve  the  important  question 
as  to  the  existence  of  the  highest  order  of  Mammalia 
{Quadrvmana^)  in  those  ancient  times  to  which  these  fossils 
belong ;  a  question  which  has,  as  yet,  been  unanswered,  or 
to  which  most  philosophers  have  replied  in  the  negative. 
It  is  certain  that  this  order  was  then  in  existence ;  and  the 
first  animal  of  the  class  recovered  is  of  gigantic  size ;  a 
character  belonging  to  the  organization  of  the  period.  It 
considerably  exceeds  the  largest  individuals  of  the  Orang 
Outang  or  Chimpanzee  yet  seen ;  from  which,  also,  as 
well  as  from  the  Gibbons,  or  long-armed  apes  {Hylohates)^ 
it  is  generically  distinct.  As  it  also  differs  from  the  exist- 
ing Monkeys  of  this  continent  (South  America),  I  would 
place  it  for  the  present  in  a  genus  of  its  own,  for  which  I 
propose  the  name  of  Protopithecus.'*^ 

In  letters  communicated  to  the  Academy  of  Sciences, 
Dr.  Lund  states  that  the  large  fossil  Brazilian  Monkey 
belongs  to  the  Platyrrhine  or  New  World  group  of  Qua- 
drumana,  all  the  species  of  which  have  three  premolars  on 
each  side  of  the  upper  and  lower  jaws,  and  that  it  surpassed 
any  known  Celus  or  Mycetes  in  size,  since  it  must  have 
been  four  feet  in  height. 

These  dimensions,  however,  do  not  exceed  those  of  the 
ftdl  grown  Chimpanzees  and  Orangs ;  but  it  is  interesting 
to  find  that  the  fossil  Semnopithecus  of  India,  and  the 
fossil  Protopithecus,  or  Capuchin  Monkey  of  Brazil,  are, 
like  the  associated  lower  organized  extinct  Mammalia,  of 
gigantic  size,  as  compared  with  the  nearest  existing  ana- 
logues of  the  same  localities.  It  is  not  less  interesting  to 
find  that  the  representatives  of  the  Quadrumanous  order 
in  latitudes,  the  climate  of  which  is  now  imfit  for  the  ex- 
istence of  apes  and  monkeys  in  a  state  of  nature,  were  of 
smaller  size  than  their  own  nearest  analogues,  which  seems 
to  indicate  that  although  the  climate  was  warmer  than  at 
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present,  it  was  not  of  so  strictly  tropical  a  character  as  to 
favour  the  fiill  development  of  the  Quadrumanous  type. 

The  formation  at  Sansan  near  Auch,  in  which  M.  Lartet 
discovered  the  quadrumanous  fossils  allied  to  the  Gibbon, 
is  regarded  by  Mr.  Lyell  as  probably  of  the  Miocene,  or 
middle  tertiary  period.  In  the  same  formation  were  found 
remains  of  Mastodon^  Dinotherium,  and  many  other  extinct 
quadrupeds. 

With  respect  to  the  deposit  at  Kyson,  in  which  the 
remains  of  the  Macacm  eooEnm  were  discovered,  it  consists 
of  layers  of  white  and  yellow  sand,  which  had  been  pierced 
to  the  depth  of  twelve  feet  without  reaching  the  bottom. 
Above  the  sand  is  a  bed  of  brown  clay,  which  has  been 
laid  open  to  the  depth  of  twelve  feet.  Both  the  clay 
and  sand  are  dug  for  making  bricks.  Mr.  Lyell  says,  "  as 
the  clay  at  Kyson  is  covered  by  red  crag  at  a  short 
distance  from  the  pits,  and  as  I  had  seen  clay  of  the  same 
colour  beneath  the  crag  in  the  neighbouring  cUffs  of  Bawd- 
sey,  and  also  at  Felixstow  and  Harwich,  containing  Septaria, 
and,  as  at  Harwich,  the  imbedded  shells,  fruits,  and  bones 
of  Turtle,  are  such  as  characterise  the  London  Clay,  I  enter- 
tained no  doubt  that  the  Kyson  formation  belonged  to  the 
Eocene  period."  My  subsequent  discovery  of  the  Hyraco- 
therivm^  an  extinct  genus  of  Pachyderms,  whose  fossil  re- 
mains have  hitherto  been  met  with  only  in  the  London 
Clay,  and  of  the  vertebrse  of  the  great  extinct  British  Boa- 
constrictor  {Pal(ZO]phiB)^^  equally  characteristic  of  that 
formation,  in  the  same  bed  at  Kyson  from  which  the  fossil 
Macacque  was  obtained,  places  its  geological  antiquity  be- 
yond question. 

•  Annals  of  Natural  History,  vol.  iv.  p.  189. 
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BAT- TRIBE. 


Fig,  5. 


VBSPBRTILIO  NOCTULA. 


CHEIEOPTERA.— Bats. 


If  the  fossil  remains  of  the  small  Mammals  which  live 
in  trees  are  rare,  still  rarer,  one  might  have  supposed, 
would  be  those  of  the  much  smaller  species  which  are 
organized  for  flight,  and  whose  bones  are  necessarily  light 
and  fragile.  The  skill  of  Cuvier,  however,  long  since  ex- 
posed a  considerable  portion  of  the  skeleton  of  a  Bat,  allied 
to  the  Serotine,  which  was  petrified  and  imbedded  in  a 
block  of  the  eocene  gypsum  at  Montmartre.     A  few  fossil 
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teeth  of  a  very  small  insectivorous  Mammal,  somewhat  re- 
sembling those  of  a  Bat,  have  been  fomid  in  the  eocene  sand 
at  Kyson.*  But  the  most  numerous  and  authentic  remains 
of  the  small  species  of  the  Oheiropterous  order  have  been 
met  with  in  England  in  the  limestone  caverns  containing 
the  fossil  bones  of  extinct  Bears,  Hyaenas,  &c.  In  these 
situations,  however,  as  Ukewise  in  the  cave  of  Kostritz  in 
Germany,  the  Bat's  bones  occur  mixed  with  those  of  existing 
as  well  as  of  extinct  animals,  and  may,  therefore,  have 
been  introduced  at  a  recent  period. 

The  chemical  condition  of  such  small  and  delicate  re- 
mains cannot  be  relied  upon  as  evidence  of  their  antiquity, 
since  they  are  altered  by  surrounding  agencies,  and  espe- 
cially by  contact  with  calcareous  stalactite,  more  rapidly 
than  are  the  bones  of  larger  quadrupeds.  We  must  pause, 
therefore,  before  we  adopt  the  conclusion  at  which  Dr. 
Schmerling  has  too  hastily  arrived,  that  the  skulls  and 
other  bones  of  Bats,  which  have  lost  a  greater  or  less  pro- 
portion of  their  animal  matter,  are  coeval  with  those  of  the 
large  extinct  spelaean  or  cave-haunting  quadrupeds  in  the 
same  absorbent  state,  which  are  associated  with  them. 

With  regard  to  the  more  satisfactory  test  of  the  com- 
parison of  Oheiropterous  remains  with  the  skeletons  of  exist- 
ing species,  I  have  failed  to  detect  in  the  more  complete 
skulls  and  skeletons  from  cave  localities  any  character  by 
which  they  could  be  distinctly  referred  to  unknown  species 
of  Bats,  or  to  such  as  do  not  now  exist  in  England :  and 
after  much  pains  bestowed  on  the  less  complete  and  more 
abundant  fragmentary  and  detached  parts  of  the  enduring 
framework  of  the  Cheiroptera,  I  have  been  seldom  able, — 
partly,  indeed,  from  the  still  imperfect  state  of  the  Osteology 
of  this  Order, — to  arrive  at  any  sound  specific  determina- 
tions. 

*  Annals  of  Natural  History,  1839,  p.  194. 
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One  of  the  most  complete  examples  of  the  skeleton  of 
a  Bat,  from  a  crevice  of  a  bone-cave  in  the  Mendips, 
although  partially  fossiUzed,  is  here  figured  rather  with 
a  view  to  aid  the  collector  of  Mammalian  remains  in  the 
recognition  of  the  Cheiropterous  characters,  than  as  an 
example  of  a  species  coeval  with  the  great  Bear  and  Mam- 
moth of  the  same  cavern. 

The  short  and  expanded  cranium  {fig.  5,  a),  with  the 
wide  inferior  apertures  caused  by  the  loss  of  the  large  and 
naturally  loose  bony  vesicles  of  the  ear-drum, — ^the  short 
and  broad  upper  jaw,  with  the  characteristic  wide  and 
deep  anterior  notch,  occupied  in  ordinary  Mammalia  by  the 
intermaxillary  bones, — and  the  teeth,  bristling  with  sharp 
points,  all  yield  unequivocal  characters  of  the  insectivorous 
Bat. 

The  large  and  broad  scapula,  the  long  and  strong  clavicle 
{firg.  5,  (?),  bespeak  the  muscular  forces,  and  the  resistance 
required  for  the  use  of  the  arm  in  the  vigorous  actions  of 
flight :  the  bones  of  the  fore-arm  and  hand,  and  those  of 
the  hinder  extremity,  equally  illustrate  that  remarkable 
organization^  the  final  purposes  of  which  have  been  so  well 
explained  by  the  author  of  the  History  of  the  existing 
Mammalia  of  Britain. 

"  The  sternum,  the  ribs,  and  the  bones  composing  the 
shoulder,^  says  Professor  Bell,*  "  are  all  developed  for  the 
attachment  of  powerftd  muscles,  adapted  to  the  rapid  and 
continued  movements  of  the  anterior  extremity,  which, 
although  consisting  essentially  of  the  same  parts  as  that  of 
Man,  has  its  different  bones  so  modified  in  form  and  extent 
as  to  afford  the  most  admirable  and  complete  support  to  an 
extensive  expansion  of  the  skin,  which  thus  forms  a  perfect 
and  efficient  pair  of  wings.     This  modification  principally 

*  Bellas  British  Quadrupeds,  p.  3. 
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consists  in  the  extraordinary  development  of  the  fingers, 
which  are  greatly  elongated  for  the  purpose ;  and  upon 
which  the  skin  is  stretched  like  the  silk  on  the  rods  of  an 
umbrella.'"  This  fossil,  which  forms  the  chief  and  central 
figure  in  cut  5,  includes  the  distal  end  of  the  himierus, 
or  arm-bone,  the  entire  radius,  or  chief  bone  of  the  fore- 
arm, the  little  bones  of  the  carpus,  or  wrist,  the  small 
thumb  with  its  broad  flattened  phalanx  for  the  pre- 
hensile claw,  and  the  long  and  slender  metacarpal  bones, 
and  a  few  of  the  phalanges  of  the  fingers,  which  Professor 
Bell  has  so  aptly  compared  to  umbrella-rods. 

"The  hinder-toes,^^  continues  the  same  author,  "are 
short,  of  nearly  equal  length,  and  are  chiefly  used  as  sus- 
pending organs,  the  Bats  hanging  by  them,  from  the  trees 
or  walls  on  which  they  rest,  with  the  head  downwards.^ 
This  character  is  Ukewise  displayed  in  the  well-preserved 
hinder  Umb  of  the  skeleton  figured,  together  with  another 
peculiarity,  viz.,  a  slender  rod  of  bone  extending  from  the 
heel  to  sustain  the  inter-femoral  web. 

Any  one  of  these  characters  singly  would  sufilice  to 
determine  the  ordinal  relations  of  the  bony  relics  presenting 
them.  To  obtain  a  deeper  insight  into  the  aflSnities  of  the 
fossil,  much  closer  and  more  minute  comparisons  must  be 
instituted.  In  the  specimen  under  consideration,  the  two 
pairs  of  incisors  in  the  upper  jaw,  and  the  three  pairs 
indicated  by  the  sockets  in  the  lower  jaw,  5,  where  they  are 
combined  with  two  premolar  teeth  on  each  side,  prove  it  to 
belong  to  the  true  Vespertiliones^  and  distinguish  it  from 
the  Nycieride%^  which  have  but  one  premolar  in  each  ramus 
of  the  lower  jaw.  In  the  NoctilioneB  there  is  only  one  pair 
of  incisors  in  the  lower  jaw :  in  the  Molossines^  the  Mega- 
derms^  and  the  Bhinolophines,  there  is  only  one  pair  of 
incisors  in  the  upper  jaw :  the  Taphians  have  no  upper 
incisors  at  all. 
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The  fossil  having  been  thus  brought  to  a  particular 
section  of  the  unfoliated  or  simple-nosed  Bats,  its  affinity 
to  some  particular  genus  or  species  of  this  family  remained 
to  be  considered.  The  Barhastelle^  the  Pipistrelle,  and  the 
Noctule,  offer  three  modifications  of  the  anterior  upper 
premolar ;  *  it  is  rudimental,  hardly  discernible  in  the  first, 
of  large  size  and  more  outwardly  situated  in  the  second,  of 
intermediate  size  but  not  visible  from  the  outside  of  the 
jaw,  in  the  third  species.  The  fossil  comes  nearest  the 
Noctule  in  this  character.  The  canines  and  large  molar 
teeth  afford  no  grounds  of  discrimination  amongst  these 
genera. 

The  skull,  by  the  somewhat  greater  length  of  the  cranium 
and  its  strong  sagittal  crest,  confirms  the  indication  given  by 
the  teeth  and  the  heel-spine  of  the  affinity  of  the  fossil  or 
pseudo-fossil  to  the  true  Vespertiliones^  and  herein,  more  es- 
pecially to  the  Great  Bat  of  Pennant  ( Vespertilio  noctuld)^ 
the  first  of  the  British  existing  species  described  by  Pro- 
fessor Bell. 


-    RHINOLOPHUS    FERRUM-EQUINUM. 

From   amongst  the  more   fragmentary  fossils   of  Cave 
Cheiroptera^  I  select  a  ramus,  or  half  lower  jaw  (fig.  6)  with 
the  coronoid  process  broken  off,  but  with 
the  series    of  teeth   perfect,  since    these  ^^-  ^' 

manifest  characters  which  indicate  not  only 
a  species  of  Bat  distinct  from  the  preceding, 
but,  likewise,  one  that  belongs  to  a  different 
section  of  the  order.     There  are  two  false  molars  in  this 
lower  jaw,  as  in  the  Vespertilio  Noctula^  but  of  different 

•  The  **  molares  spurii,"  or  "  false  molars,** "  bicuspides,"  in  Human  Anatomy  ; 
they  aie  situated  before  the  true  molars,  between  these  and  the  canine. 
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proportions,  the  first  being  much  smaller,  the  second  some- 
what larger. 

In  regard  to  these  teeth,  the  jaw  in  question  resembles 
that  of  the  Molossi^  especially  Mai.  Dauhenton%  but  it 
differs  from  all  the  species  of  that  genus  that  I  have  seen 
in  the  more  produced  angle  of  the  jaw.  In  this  character, 
as  well  as  in  the  number,  shape,  and  size  of  the  teeth,  it 
agrees  closely  with  the  Bhinoloph%  especially  the  species 
called  "  Greater  Horse-shoe  Bat."'  It  is  too  large  for  any  of 
our  native  species  of  Vespertilio^  save  the  Noctule,  to  which 
the  proportions  of  the  premolar  forbid  a  reference :  but  it 
corresponds  in  the  size  as  well  as  shape  of  the  bone,  and 
in  the  modifications  of  the  teeth,  with  the  Bhinolophus 
Ferrvm-equinum. 

Unequivocal  remains  of  this  species  of  Bat,  from  the 
Bone-cave  called  Kent^s  Hole  near  Torquay,  Devon,  are  con- 
tained in  the  British  Museum :  some  of  the  specimens  appear 
to  be  in  the  same  absorbent  condition,  as  the  bones  of  the 
Hy€ena^  Rhinoceros^  &c.,  from  the  same  cave ;  others  are 
evidently  more  recent.  It  is  worthy  of  remark  that  the 
Greater  Horse-shoe  Bat  is  most  commonly  met  with  in  the 
Devonshire  caves  at  the  present  day,  and  is  the  only  species 
known  to  frequent  Kent^s  Hole.* 

In  every  other  example  of  remains  of  bats  from  bone- 
caves,  where  the  condition  of  the  specimen  has  permitted 
a  direct  or  approximate  identification,  it  has  been  with 
some  existing  British  species  ;  and  the  general  result  of  this 
part  of  my  palseontological  researches — ^the  most  tedious, 
but  yielding  the  least  important  results — is,  that  no  remains 
of  Bats  have  hitherto  been  found,  however  situated  in 
caverns,  or  altered  in  chemical  constitution,  which  establish 
the  former  existence  of  any  species  not  now  known  to  exist, 

*  See  Bell*B  British  Quadrupeds,  p.  71. 
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and  which  does  not,  in  most  instances,  frequent  the  same 
caverns. 


FOSSIL    CHEIROPTEROUS  (?)    INSECTIVORE. 

As  we  pass  to  lower  and  older  a  Fig,  7. 
geological  formations,  our  compari-  ^^ 
sons  lead  to  different  conclusions.  \fH 
Such  remains  as  may  with  any  pro- 
bability be  referred  to  the  Cheiro-  Twice  nat.  size. 
pterous  Order,  cannot  be  satisfactorily  identified  with  known 
existing  species,  unquestionably  not  with  any  that  are  in- 
digenous. In  regard  to  the  small  molars,  already  referred  to, 
(p.  12,)  which  were  associated  with  the  Macacus  and  Hyra- 
cotherium^  in  the  Eocene  sand  at  Kyson  in  Suffolk,  one  of 
these  (a  penultimate  or  antepenultimate  grinder,  ^^.  7,  a) 
has  the  crown  composed  of  four  triangular  prisms,  placed  in 
two  transverse  rows,  with  an  angle  turned  outwards, 
and  a  side  or  flat  surface  inwards,  the  summits  being  sharp- 
pointed.  The  exterior  prisms  are  the  largest ;  the  crown 
swells  out  abruptly  above  the  fangs,  defending  them,  as  it 
were,  by  an  overhanging  ridge.  There  is  a  small  transverse 
eminence,  or  talon,  at  the  anterior  part  of  the  crown ;  and 
a  very  small  tubercle  is  placed  between  the  bases  of  the 
two  external  prisms. 

The  second  molar  {fig,  7,  V)  differs  from  the  preceding 
in  having  the  two  posterior  prisms  suppressed,  and  replaced 
by  a  flattened  triangular  surface.  The  anterior  prisms  are 
present,  and  their  apices  project  far  beyond  the  level  of 
the  posterior  surface.  There  is  a  small  ridge  at  the  anterior 
part  of  the  tooth. 

These  teeth  agree  very  nearly  with  the  antepenul- 
timate  and  last  molars  of  the  larger  insectivorous  bats : 
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they  differ  chiefly  in  the  presence  of  the  small  tubercle  at 
the  basal  interspace  of  the  exterior  prisms ;  a  difference 
which  M.  de  Blainville  regards  as  ground  for  doubting  the 
legitimacy  of  their  approximation  to  the  Cheiropterous  order 
at  all.*  Since,  however,  an  anatomist  so  familiar  by  his 
recent  researches  with  all  the  modifications  of  the  teeth  of 
the  Mammalia  had  been  unable  to  refer  the  fossil  molars  in 
question  to  any  of  the  terrestrial  or  aquatic  genera  of 
Insectwora,  but  had  given  the  figures  of  these  molars  a 
place  in  the  plate  illustrating  the  ancient  Vespertiliones  in 
his  great  work,  the  "  Ost^ographie,'-  I  deduced  from  that 
fact,  when  preparing  my  Report  on  Fossil  Manunalia  for 
the  British  Association,  additional  confidence  in  my  original 
determination. 

An  extinct  genus,  new  to  science,  of  a  Mole-like  Insec- 
tivore,  has  lately  come  under  my  notice,  in  which  the  grind- 
ing teeth  present  the  above  described  peculiar  character 
of  the  minute  tubercle  at  the  basal  interspace  of  the  two 
exterior  prismatic  cusps.  They  are  not,  in  other  respects, 
identical,  and  additional  fossils  from  the  Kyson  sand  will 
be  required  to  establish  even  the  generic  identity  of  the 
present  small  teeth  from  that  formation,  with  the  Palseo- 
spalax  of  the  lacustrine  beds  at  Ostend. 

*  Ost^ographie  des  Cheiropteres,  p.  93,  pi.  xy.  fig.  ix. 
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INSECTIVORA. 


Fig.  8. 


TALPA. 


FOSSIL. 


Fig.Q. 


RECENT. 


THE  COMMON  MOLE. 
Talpa  vulgaris,     Brisson. 

Since  the  period  when  Ouvier  first  detected  parts  of  the 
fossil  skeleton  of  a  Shrew  (Sorex)  in  the  osseous  breccias 
of  Sardinia,  the  remains  of  Moles  and  Hedgehogs  have  Hke- 
wise  been  described  in  works  on  Fossil  Mammalia,  especially 
in  those  of  Schmerling,  Schlotheim,  the  Abb^  Croizet,  and 
M.  de  Blainville. 

Remains  of  the  skeletons  of  the  three  principal  genera  of 

Insectivora  have  been  brought  under  my  notice  at  different 

times  from  caverns,  and  the  more  recent  geological  forma- 

c  2 
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tions  in  various  parts  of  England,  but,  with  one  ex- 
ception, they  have  not  offered  any  specific  difference  from 
the  Common  Mole,  Hedgehog,  and  Shrews,  that  exist  at 
the  present  day  in  this  country. 

With  respect  to  the  genus  Talpa^  those  remains  which 
are  mentioned  by  Dr.  Buckland*  as  occurring  with  the 
bones  of  various  birds,  water-rats  (^Arvicola)^  in  a  bed  of 
brown  earth,  at  the  bottom  of  the  cave  at  Paviland,  belong 
to  the  common  existing  species,  and  their  presence  in  that 
almost  inaccessible  spot,  is  explained  by  Dr.  Buckland  on 
the  supposition  of  their  having  been  introduced  by  hawks 
and  other  birds  of  prey.  It  is  most  probable  that  the 
almost  entire  skull,  and  other  portions  of  the  skeleton  de- 
scribed and  figured  by  Dr.  Schmerling,f  and  by  him  identi- 
fied with  the  existing  Mole,  belonged  to  individuals  whose 
introduction  into  the  Belgian  caverns  is  to  be  referred  to  a 
similar  agency.  And  the  remains  of  moles  found  in  the 
soil  covering  the  floor  of  the  cavern  at  Kostritz,  may  be- 
long to  an  equally  recent  period. 

The  nearly  entire  skull,  lower  jaw,  and  humerus,  figured 
in  cut  8,  have  a  better  claim  to  be  regarded  as  fossils,  al- 
though, in  fact,  not  differing  from  the  recent  species. 

The  skull,  a,  from  a  raised  beach  near  Plymouth,  appears 
to  have  belonged  to  the  same  epoch  as  the  fossil  Mustela 
subsequently  to  be  described. 

In  its  size  and  general  form,  in  the  characteristic  flatten- 
ing and  elongation  of  the  cranium,  in  the  slenderness  of 
the  zygomatic  arches,  the  extremities  of  which  were  still 
preserved  in  the  fossil,  and  in  the  dentition  of  the  upper 
jaw,  the  correspondence  with  the  recent  Talpa  commimis  is 

*  RdiquuB  DUuviana,  4to.,  1823,  p.  93. 

f  Recherches  sur  les  Ossemens  fossiles  de  Cavernes  de  Liege,  1833,  p.  80, 
pi.  V. 
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complete,  a^  the  figures  of  the  skull  of  this  species   (figs. 
9  &  10)  demonstrate. 

These  figures  may  afford  acceptable  aid  to  the  collectors 
of  foBsil  bones,  who  have  not  the  recent  f^,.  lo. 

skeleton  at  hand  for  comparison.  The 
dentition  of  the  fossil,  as  in  the  recent 
mole,  consists  of  eleven  teeth  on  each 
side  of  both  upper  and  lower  jaws.  The 
first  three  in  the  upper  jaw  are  small, 
simple,  and  implanted  by  a  single  fang : 
the  fourth  resembles  a  canine  tooth  by  the 
size  and  shape  of  its  crown,  but  it  bas  two 
tangs,  like  the  three  succeeding  premolars  of  the  upper 
jaw ;  the  last  three  teeth  are  implanted  by  three  fangs,  and 
their  large  and  complicated  crowns  and  their  mode  of  suc^ 
ceeding  the  deciduous  teeth,  prove  them  unquestionably  to  be 
true  molars.  In  the  lower  jaw  the  first  four  teeth  are  small, 
simple,  and  with  single  fangs ;  the  fifth  corresponds  in 
shape  and  development  of  the  crown  with  the  canine- 
shaped  tooth  above,  but  it  bas  also  two  tangs,  and  more- 
over passes  behind  that  tooth  when  the  mouth  is  closed, 
which  is  contrary  to  the  relative  position  of  the  true  canine 
teeth  in  Carnivora ;  all  the  remaining  teeth  of  the  lower 
jaw  aie  implanted  by  two  fangs  each,  the  last  three  being 
evidently  tme  molars.  The  letters  in  cut  9  indicate  the 
classification  of  the  Mole's  teeth,  according  to  the  views 
adopted  by  Professor  Bell  ;*  the  letter  i  indicating  the 
incisors ;  c,  the  canines ;  p,  the  premolars,  and  m,  the  true 
molars. 

Professor  de  Blainville  regards  the  upper  canine  as  an 
incisor ;   I  much  regret  that  I  have  not  hitherto  had  an 
opportunity  of  examining  a  Mole  young  enough  to  shew 
*  British  Quadrupeds,  p.  85. 
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the  exact  limits  of  the  intermaxillary  bone :  until  this  be 
done  the  true  character  of  the  double-fanged  canine-shaped 
upper  tooth  cannot  be  decided.  The  importance  of  an 
exact  acquaintance  with  the  dentition  of  our  small  Insec- 
tivora  was  forced  upon  my  attention  some  time  since  by 
the  fossil,  figured  at  5,  cut  8,  a  drawing  of  which  was 
transmitted  to  me  by  Professor  Sedgwick,  with  the  follow- 
ing note  : — "  At  the  same  spot  (in  the  brown  diluvial  clay 
on  the  coast  of  Norfolk,  near  a  village  called  Bacton,)  was 
found  a  pretty  perfect  skeleton  of  a  reptile,  of  which  I 
send  you  a  drawing  ;  but  its  legs,  pelvis,  and  sternal  bones, 
have  been  put  together  in  a  monstrous  fashion.  The  little 
jaw  in  the  comer  of  the  plate  was  drawn  on  the  sup- 
position of  its  belonging  to  the  reptile;  but  I  have  seen 
it,  and  it  seems  to  be  the  jaw  of  no  reptile,  but  of  a  small 
Insectivorous  Mammal.'*'' — Extract  of  letter,  dated  Norwich, 
Feb.  12,  1842. 

The  accuracy  of  the  Professor^s  opinion  was  soon  establish- 
ed, by  the  comparison  of  the  drawing  with  the  dentition  of 
the  Mole ;  the  fossil  in  question  presented  the  double-fanged 
canine-shaped  tooth,  followed  by  three  small  premolars  and 
three  true  molars ;  corresponding  precisely  in  number  and 
proportions  with  those  teeth  in  the  lower  jaw  of  the  Mole. 
The  teeth  in  Reptilia  are  not  usually  implanted  in  sockets, 
and  when  they  are,  it  is  always  by  a  single  fang.  The 
value  of  this  character  will  be  more  strikingly  manifested 
when  we  come  to  the  consideration  of  more  problematical 
fossils  than  that  of  the  supposed  Bacton  reptile. 

Having  communicated  the  result  of  the  comparison,  with 
a  request  to  have  the  supposed  sternal  and  pelvic  bones  of 
the  reptile  transmitted  to  me,  these  proved  to  be,  as  I  had 
suspected,  characteristic  parts  of  the  skeleton  of  a  Mole : 
the  anomalously  developed  humeri  having  been  mistaken 
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for  the  broad  and  flat  bones  of  the  pectoral  and  pelvic 
arches  in  the  Saurian  reptiles.'  To  any  one  unacquainted 
with  the  extraordinary  and  exceptional  development  of  the 
homerus,  or  arm-bone,  of  a  mole,  the  real  nature  of  the 
bone  is  little  likely  to  be  divined :  from  its  ehape  it  should 
be  ranked  rather  with  the  flat  than  the  long  bones  of  the 
skeleton.  Its  prodigiously  developed  tuberosities  and  con- 
dyles relate  to  the  mass  and  force  of  the  muscles  which 
are  required  to  work  the  spade-shaped  paw  in  the  act  of 
excavating  the  soil.  One  of  the  fossil  humeri  of  the 
Bacton  skeleton  is  figured  at  c,  cut  8,  and  I  here  subjoin 
the  representation  of  the  whole  bony  framework  of  the 
fossorial  anterior  extremities  of  the  mole :  s  indicates  the 

J^.  II. 


scapulae,  or  blade-bones;  c,  the  clavicles,  or  collai^bones ; 
h,  the  humeri,  or  arm-bones ;  m,  the  ulna,  and  r,  the  ra^ 
dius,  both  bones  of  the  fore-ann ;  m,  the  outermost  of  the 
five  metacarpal  bones,  between  which  and  the  bones  of  the 
fore-arm  the  small  bones  of  the  wrist,  or  carpal  bones,  are 
utuated,  of  which  a  most  extraordinary  sabre-shaped  one, 
e,  is  peculiar  to  the  Mole,  and  strengthens  that  margin  of 
the  broad  palm  which  first  digs  into  the  earth  like  the 
spade's  edge  :  the  short  and  strong  phalanges  of  the  fingers 
are  indicated  by  the  numerals  1,  2,  3. 
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If  the  reader  will  compare  this  figure  with  the  skeleton 
of  the  bat's  hand  in  cut  5,  he  will  see  the  two  extremes,  as 
to  length  and  breadth,  in  the  development  of  the  bones  of  the 
anterior  member  in  the  Mammalian  class ;  yet  the  analogy 
of  their  respective  organizations  is  perfect,  and  carried  out 
to  the  least  of  the  component  ossicles  :  the  same  parts  being 
adapted  by  different  proportions  to  their  very  different  fimc- 
tions.  The  unity  of  plan  bespeaks  the  One  Great  Cause,  as 
the  Supreme  Wisdom  is  testified  by  the  perfect  fitness  of  the 
instruments  for  their  specific  end ;  nor  is  the  combination 
of  typical  conformity,  with  exact  adaptation  to  the  destined 
ftmction,  less  manifest  in  the  hand  which  guides  the  pen, 
than  in  that  which  moves  the  Bat  through  the  air  and  the 
Mole  through  the  earth. 

The  most  complete  fossil  skeleton  of  the  Mole  is  that, 
of  which  the  parts  are  above  described,  now  in  the  Norfolk 
and  Norwich  Museum  :  it  was  discovered  by  Mr.  Green.* 

*  The  specimen,  with  the  bones  collocated  according  to  the  first  notion  of  their 
nature,  forms  the  frontispiece  to  Mr.  Green's  *  Geology  of  Bacton.' 
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Fig,  12. 


Nat  size. 

PALiEOSPALAX  MAGNUS. 

At  Ostend,  near  Bacton,  on  the  coast  of  Norfolk,  there 
is  a  lacustrine  deposit  of  dark  clay  and  greenish  sand, 
with  the  ruins  of  an  ancient  forest,  indicated  by  over- 
thrown charred  trunks,  compressed  branches,  and  leaves 
of  trees ;  this  forms  a  very  rich  mine  of  organic  re- 
mains. The  stupendous  Mammoth,  two  or  three  species 
of  Deer,  and  the  graceftd  Roebuck,  have  left,  in  their 
abundant  and  well-preserved  bones  and  teeth,  the  evi- 
dences of  the  extinct  population  of  that  forest.  Its 
streams  were  tenanted  by  gigantic  Beavers,  and  were 
also  frequented  by  a  water-mole,  which  as  much  surpassed 
any  known  existing  species  in  size,  as  the  Trogontherivm 
did  the  Castor  of  Canada  or  continental  Europe.  This 
extinct  Insectivore,  for  which  I  propose  the  name  of 
PaliEospahix*  is  clearly  referable  to  the  Talpida^  or  Mole 
tribe,  by  the  most  important  part  of  its  dental  system, 
but  was  as  large  as  a  Hedgehog. -f- 

This  interesting  addition  to  the  extinct  British  Insecti- 
vora^  which  is  the  only  example  of  a  form  in  that  order, 

*  Greek,  palaios,  ancient,  spalax^  mole. 

t  It  is  probably  referred  to  by  Mr.  Green,  in  his  '  Geology  of  Bacton,'  870., 
1842,  p.  12,  "Rodentia, — ^bones,  jaws,  and  teeth,  of  four  species,  probably  arvi- 
cola,  shrew,  hedgehog,  and  mole."  At  least,  I  have  seen  no  true  remains  of 
the  Hedgehog  in  the  collections  of  Bacton  fossils  in  the  British  Museum,  or  in 
that  of  Norwich. 
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no  longer  represented  in  this  island  by  living  species,  is 
established  by  a  single  fossil  in  the  British  Museum,  con- 
sisting of  a  portion  of  the  left  branch  of  the  lower  jaw, 
(figs.  12  and  13,)  containing  the  three  true  molars,  w,  and 
three  premolar  teeth,  p ;  it  was  discovered  by  the  Rev. 
Mr.  Green  of  Bacton,  in  the  lacustrine  formation  above  de- 
scribed at  Ostend. 

The  size  of  the  fossil,  and  the  obvious  insectivorous 
Fig,  13.  character  presented  by  the  sharp  cusps  with  which 
the  crowns  of  the  molar  teeth  are  bristled,  might 
naturally  lead,  in  the  first  instance,  to  its  com- 
parison with  the  common  Hedgehog;  from  this 
the  fossil  is  distinguished  by  its  relatively  larger 
and  more  complicated  last  molar,  and  by  the 
smaller  and  more  simple  fourth  molar  in  advance, 
which  unequivocally  represents,  in  the  fossil,  the  last  of 
the  series  of  false  molars,  whilst  in  the  Hedgehog,  the 
corresponding  tooth  has  the  same  quadricuspid  crown  as 
the  antepenultimate  true  molar.  The  form  of  the  jaw 
is,  also,  different  in  the  Hedgehog,  the  lower  contour, 
beneath  the  true  molars,  being  more  convex.  From  the 
genera  of  exotic  Hedgehogs,  called  Centetes,  Ericulus^  and 
Echinops,  the  fossil  is  still  more  distinct,  by  the  smaller 
number,  and  larger  relative  size,  the  square  crown,  and 
quinque-cuspid  structure  of  the  true  molar  teeth :  from 
Cfymnurus  it  differs  in  the  smaller  relative  size  of  the  pre- 
molars ;  and  by  the  same  character  it  is  sufficiently,  though 
less  markedly,  distinguished  from  Glisorex  tcma.  The  teeth 
of  the  fossil  make  a  nearer  approach  to  those  of  Tupaia 
javanica^  but  differ  in  the  closer  approximation  of  the 
three  premolars,  and  in  the  small  size  of  the  middle  one. 
The  closest  resemblance  to  the  forms  and  proportions  of 
the  six  teeth  preserved  in  the  fossil  is  found  in  the  family 
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of  Talpida,  in  which  I  include  the  Water-moles,  or  Des- 
mans {Mygale)  ;  the  fossil  differs  from  the  common  Mole 
{Talpa)^  and  resembles  the  Mygale  pyranaica  in  the  size 
of  the  first  true  molar,  which  nearly  equals  the  second, 
and  in  the  larger  size  of  the  three  premolars ;  it  precisely 
resembles  the  common  Mole  in  the  position  of  the  two 
outlets  of  the  dental  canal  which  are  preserved  in  the  fossil. 
The  fossil  differs,  however,  from  both  the  typical  Moles  and 
the  Desmans,  not  only  in  its  larger  size,  but  in  some  slight 
modifications  of  the  crown  of  the  true  molars  ;  there 
is  a  minute  but  sufficiently  obvious  tubercle  at  the  bottom 
of  the  outer  fissure,  between  the  two  principal  cusps  of 
each  molar,  of  which  there  is  no  trace  in  recent  Insectivora. 
The  specific  name  is  founded  on  the  leading  character  of 
this  extinct  Mole-like  Insectivore,  viz.,  its  large  size. 

For  the  knowledge  of  this  specimen  I  am  indebted  to 
Mr.  Waterhouse,  the  able  assistant  in  the  Fossil  Depart- 
ment of  the  British  Museum. 
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Fig.  14. 


Twice  nat  size. 

Genus.     SOREX. 

The  bones  of  Shrews,  mixed  with  those  of  Field-mice, 
are  sometimes  found  aggregated  in  extraordinary  numbers 
in  hedge-bottoms,  beneath  the  foundation  of  walls  or  other 
parts  of  the  soil.  I  examined,  with  Dr.  Buckland,  a 
remarkable  accumulation  of  this  kind  in  a  mound,  indi- 
cating the  remains  of  an  old  Roman  encampment,  near 
Cirencester.  Dr.  E.  D.  Clarke  transmitted  to  Sir  Eve- 
rard  Home  a  quantity  of  similar  remains,  as  "bones  of 
a  species  of  Sorex^  found  regularly  deposited  in  the  soil 
in  Cambridgeshire."  These  specimens,  which  are  preserved 
in  the  Museum  of  the  Royal. College  of  Surgeons,  consist 
almost  exclusively  of  remains  of  a  small  species  of  Arvicola, 
None  of  them  can  be  regarded  as  true  fossils. 

The  remains  of  Shrew-mice,  which  have  been  found 
in  the  bone-cave  called  Kent'^s  Hole,  near  Torquay,  and 
in  the  raised  beaches  near  Plymouth,  have  offered  no  indi- 
cation of  species  distinct  from  those  now  existing  in  Great 
Britain.  The  best  preserved  specimen  which  I  have  seen 
is  identical  with  the  Sorex  vulgaris,* 

The  remains  of  Shrews  from  the  lacustrine  formations 
of  Bacton  and  Ostend,  Norfolk,  appear  to  be  referable  to 
the  Sorex  fodiens^  (cut  14,  fig.  1,  fossil,  fig.  2,  recent,  mag- 
nified,) and  to  the  Sorex  remifer  (fig.  3) ;  the  dentition  of 
the  jaws  figured  is  not,  however,  in  so  complete  a  state  as 
to  allow  of  an  unequivocal  determination. 

*  Sorex  araneus.  Bell,  Britisli  Quadrupeds. 
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INSECTIVORA,  AMPHITHERIIDM. 

Fig,  15. 


AMPHITHERIUM    PREVOSTII. 

Genus.     AMPHITHERIUM. 

If  the  genera  of  Insectivora  now  represented  by  living 
species  have  hitherto  yielded  very  few  additions  to  the  catar 
logue  of  British  fossils — but  one  new  species  of  mole,  and 
no  lost  shrew,  or  hedgehog,  having  been  well  authenticated 
from  any  of  our  recent  tertiary  formations  —  the  Order 
has  assumed  a  more  than  common  importance  in  the  eyes 
of  the  Geologist,  by  the  strange  and  unexpected  forms 
of  small  quadrupeds  referable  thereto,  which  have  been 
detected  in  strata,  far  more  ancient  than  any  heretofore 
known  to  have  concealed  relics  of  animals  so  highly 
organized  as  the  Mammalia. 

The  insect-eating  quadrupeds  may  be  the  rarest,  but  they 
unquestionably  include  the  most  ancient  of  Mammalian 
fossils ;  for,  if  the  pedimanous  Cheirotheria  have  failed  to 
endure  the  test  of  later  scrutiny,  the  most  rigid  criti- 
cism has  but  tended  to  rivet  more  firmly  the  links  which 
attach  the  Anvphitheria  and  Phascolotheria  to  the  Mamma- 
lian series. 

The  rare  and  interesting  fossils  on  which  those  genera  have 
been  founded,  which  have  been  the  subjects  of  such  close 
and  repeated  examination,  which  have  exercised  the  discri- 


30  AMPHITHERIID^. 

mlnative  and  analogical  powers  of  so  many  philosophic 
naturalists,  and  have  excited  such  warm  discussion,  are 
the  well-known  small  under-jaws  from  the  oolitic  calca- 
reous slate  at  Stonesfield,  near  Oxford,  first  indicated  as 
evidence  of  the  Mammalian  class  by  Dr.  Buckland,  in 
his  celebrated  memoir  on  the  Megalosaurm^  pubUshed  in 
1823,  in  the  "  Transactions  of  the  Geological  Society  of 
London,**^*  and  there  referred,  on  the  authority  of  Ouvier, 
to  the  genus  Didelphys. 

In  regard  to  the  value  of  that  authority  in  this  particular 
instance,  M.  Prevost  has  informed  us  that  Baron  Ouvier  ex- 
(^  /  amined  the  specimen,  (cut  1^,)  at  that  time  unique,  during  a 
visit  which  he  paid  to  the  University  of  Oxford,  in  1818, 
and  that  a  cursory  inspection  led  that  learned  anatomist 
to  say,  that  it  had  some  resemblance  or  affinity  to  the 
jaw  of  a  Didelphys.'f  Ouvier,  himself,  has  added  to  the 
last  volume  of  the  second  edition  of  the  Ossemens  fossiles, 
4to.,  1825,* the  following  note:  "  M.  Prevost,  who  is  at 
present  travelling  in  England,  has  just  sent  me  a  drawing  of 
one  of  these  jaws ;  it  confirms  me  in  the  idea  which  my  first 
inspection  gave  me  of  it.  It  is  that  of  a  small  Oamivore, 
(Oamassier,)  the  jaws  of  which  bear  much  resemblance 
to  those  of  the  Opossums ;  but  it  has  ten  teeth  in  a  row, 
a  number  which  no  known  Carnivore  displays.  At  all 
events,  if  this  animal  be  really  from  the  schist  of  Stones- 
field,  it  is  a  most  remarkable  exception  to  an  other- 
wise very  general  rule,  that  the  strata  of  that  high  anti- 
quity do  not  contain  the  remains  of  Mammals.'*'' 

The  statement  did,  in  fact,  soon  excite  close  and  sceptical 

*  VoL  i.  Second  Series,  p.  399. 

t  Cette  piece  unique  6tait  consery^e  dans  la  collection  de  l\uiiver8it^  d^Ox- 
ford,  lorsque  M.  Cuvier  la  vit  en  1818.  Une  inspection  rapide  fit  dire  a  ce  sa- 
yant  anatomiste  qu^elle  avait  des  rapports  avec  la  machoire  de  quelque  Didelphe." 
Prevost  in  *•  Annales  des  Sciences,"  iv.  1825,  p.  396. 
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inquiry,  first  in  regard  to  the  geologica  relations  of  the 
alleged  ooUtic  stratum,  and  next,  as  to  the  true  zoological 
affinities  of  the  fossils. 

The  first  exception  to  a  generalization  that  has  assumed 
the  character  of  a  law  is  always  admitted  with  difficulty, 
and,  by  a  rigid  systematist,  with  reluctance.  The  geo- 
logical arguments  by  which  M.  Prevost  endeavoured  to 
invalidate  the  conclusions  of  Dr.  Buckland,  as  to  the  re- 
lative position  of  the  Stonesfield  slate,  were  soon  and  satis- 
factorily rebutted  by  Dr.  Fitton ;  the  antiquity  of  the 
oolitic  masses  could  not  be  diminished  to  correspond  with 
the  presumed  exclusive  Mammalian  epoch, — the  mountain 
revised  to  move  to  Mahomet,  and  the  question  as  to  the 
real  age  of  the  rock  containing  the  alleged  marsupial  fossils 
has  not  since  been  agitated.  The  attempts  to  do  away 
with  the  anomalous  exception,  by  interpreting  the  cha- 
racters of  the  fossil  jaws  as  indications  of  an  extinct  species 
of  reptile,  or  other  cold-blooded  oviparous  animal,  have 
been  more  frequent  and  persevering ;  and  they  assumed 
the  appearance  of  so  systematic  a  refiitation  of  the  Cuvi- 
erian  view,  in  the  memoirs  communicated  by  M.  de  Blain- 
ville  to  the  French  Academy,  in  the  year  1838,  that  a  close 
and  thorough  reexamination  and  comparison  of  the  fossils 
in  question  seemed  to  be  imperatively  called  for,  in  order 
that  the  vaUdity  of  the  doubts  cast  upon  their  Mammalian 
nature  might  be  ftdly  and  rigorously  tested. 

By  a  very  singular  coincidence  the  fossil  '  bones  of 
contention,^  from  the  Stonesfield  slate,  are  all  of  them 
portions  of  the  lower  jaw ;  whether  belonging  to  individuals 
of  different  species,  or  of  different  genera,  or  even,  as  appears 
by  examination  of  new  specimens  acquired  since  the  publica- 
tion of  Professor  de  Blainville's  and  my  own  memoirs  of 
1838,  of  different  orders  of  Mammalia. 


32  AMPHITHERIIDiG. 

The  first  fossil  was  referred  originally  to  the  genus 
Didelphys^  from  the  resemhlance  of  the  grinders  to  those  of 
the  opossums ;  but  we  have  seen  that  Cuvier  expressly 
stated  that  they  exceeded  in  number  the  molar  series  in 
that  or  any  other  known  carnivorous  genus  of  Mammalia. 

M.  Agassiz,*  originally  regarding  this  fossil  as  insuffici- 
ent to  determine  the  nature  of  the  animal  to  which  it 
belonged,  subsequently  proposed,  "f"  nevertheless,  a  generic 
name,  AmpMgonus^  for  that  animal,  expressive  of  its  sup- 
posed ambiguous  nature. 

M.  de  Blainville,J  likewise,  though  participating  in  the 
incertitude  or  doubt  which  M.  Agassiz  had  cast  upon  the 
original  determination  of  the  Stonesfield  fossil,  felt  as  little 
hesitation  in  suggesting  a  name  for  the  new  genus  which  it 
seemed  to  indicate,  whatever  might  subsequently  prove  to 
be  its  characters  or  affinities  ;  and  it  is  remarkable  that  the 
Greek  compound  '''' Amphiiherium^''  should  imply  by  its 
terminal  element  a  relation  to  the  class  Mammalia,  which 
the  memoir,  read  to  the  French  Academy  by  its  inventor, 
was  especially  designed  to  disprove ;  as  the  following  sum- 
mary with  which  the  author  concludes  his  Memoir  suffi- 
ciently manifests : 

"  Meanwhile,  in  the  present  state  of  our  information,  it 
appears  to  me  that  we  are  authorized  in  drawing  the  follow- 
ing conclusions  — 

"  1st.  The  two  solitary  fragments  found  at  Stonesfield, 
and  referred  to  the  genus  Didelphys  of  the  class  Mammalia, 
have  none  of  the  characters  of  animals  of  this  class,  and 
certainly  ought  not  to  be  arranged  among  them. 

*  Neue  Jahrbuch  Mineral,  and  Geolog.  von  Leonhard  und  Bronn,  1835, 
iii.  p.  185. 

*t*  German  Translation  of  Dr.  Buckland^s  Bridgewater  Treatise. 

X  ''  Doutes  sor  le  pretenda  Didelphe  fossile  de  Stonesfield.**  Comptes  rendus 
de  PAcad.  de  Sciences,  Aug.  20,  1838. 
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"  2nd.  Neither  can  they  be  referred  to  an  msectivorous 
Mavhodelph  allied  to  the  Tupaia  or  Centetes. 

"  3rd.  If  we  deem  ourselves  justified  in  regarding  them 
a£i  of  the  class  Mammalia,  the  molar  portion  of  their  dental 
system  brings  them  nearer  to  the  family  of  the  Seals  than 
to  any  other. 

"  4th.  But  it  is  infinitely  more  probable,  from  analogy 
with  what  we  know  of  the  BasUosaurus  found  in  America, 
in  a  formation  likewise  secondary,  that  they  ought  to  be 
referred  to  a  genus  of  the  sub-order  of  Saurians. 

"  5th.  That  in  any  case  they  must  be  distinguished  by  a 
different  generic  name,  for  which  purpose  we  propose  that 
of  AmphUherium^  a^i  indicating  their  ambiguous  nature. 

"  Lastly ;  the  existence  of  the  remains  of  MammaUa 
anterior  to  the  formation  of  tertiary  strata  is  not  at  all 
proved  by  the  Stonesfield  fossils  on  which  we  have  now 
treated,  although  we  are  far  from  asserting  that  Mammalia 
were  not  in  existence  during  the  secondary  period.^^ 

Dr.  Buckland,  shortly  after  the  publication  of  M.  de 
Blainville'^s  doubts,  visited  Paris,  taking  with  him  the 
original  specimen  seen  by  Cuvier,  and  a  second  specimen, 
also  from  Stonesfield,  more  perfect  as  regards  the  jaw-bone, 
but  less  perfect  in  reference  to  the  teeth  :  and  he  submitted 
both  these  specimens,  in  the  absence  of  M.  de  Blainville,  to 
M.  M.  Valenciennes  and  Laurillard.  The  results  of  their 
comparisons  were  communicated  by  M.  Valenciennes  to  the 
Academy  of  Sciences,*  in  September  1838.  The  second 
specimen  was  referred  to  the  species  {Didelphys  Bucklandi 
Brod.)  which  had  been  described  and  figured  by  my  friend 
Mr.  Broderip  in  the  Zoological  Journal  ;"f'  but  in  this  latter 
determination  I  cannot  agree  with  M.  Valenciennes,  who  has, 

*  Comptes  renduB  de  TAcad.  des  Sciences,  Sept.,  1838,  p.  572. 
f  Vol.  ill  p.  408,  pi.  xi. 
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indeed,  himself  afforded  sufficient  grounds  for  such  dissent 
by  stating,  that  "  he  had  convinced  himself  that  the  second 
jaw  must  have  had  ten  molar  teeth,  as  in  the  first  speci- 
men;*" the  Did,  Bucklandi  having  had  only  seven,  or  at 
most  eight,  molars. 

In  regard  to  the  question  of  the  general  affinities  of  these 
fossils,  M.  Valenciennes  arrived  at  the  conclusion  that  the 
jaw,  described  and  figured  by  M.  Prevost  and  Dr.  Buck- 
land,  not  only  belonged  to  a  mammalian  but  likewise  to  a 
marsupial  animal,  and  accordingly  proposed  for  it  a  third 
generic  name,  indicative  of  these  presumed  affinities,  viz., 
Thylacotherivm, 

The  arguments  of  M.  Valenciennes  were  opposed,  in  a 
second  detailed  memoir  by  M.  de  Blainville,*  who  con- 
cluded by  stating,  "  that  he  felt  himself  compeUed  to  pause, 
at  least  until  fresh  evidence  was  produced,  in  the  conviction 
that  the  portions  of  the  fossil  jaws  found  at  Stonesfield, 
certainly  did  not  belong  to  a  marsupial — ^probably  not  to  a 
manunalian  genus,   either   insectivorous   or  amphibious — 
that,  on  the  contrary,  it  was  most  likely  the  animal  had 
been  oviparous,  and,  in  regard  to  the  opinion,  founded  on 
the  analogy  of  the  Bcmhsaurm,  a  large  fossil  reptile  of 
America,  the  teeth  of  which  display  the  peculiarity  of  pos- 
sessing a  double  root,  that  it  might  have  been  an  animal  of 
the  Saurian  order  :^  —  and  "that  had  not  M.  Agassiz  de- 
cidedly given  his   opinion   against  the  fossils  in  question 
belonging  to  fishes,  he  would  rather  have  been  led  to  sup- 
pose that  they  might  have  been  the  remains  of  an  animal  of 
that  class." 

"  In  conclusion,'**  adds  M.  de  Blainville  with  naivete,  "  I 
ought  also  to  announce  to  the  Academy,  that  the  scientific 

*  ''Nouyeaux  Doates  sor  le  pr6tendu  Didelphe  de  Stonesfield  ;    Comptes 
rendus,"  October  6tb,  1838,  p.  727. 
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conductor  of  the  English  Journal  called  the  '  Athenaeum,' 
has  already  laid  before  his  readers  the  point  under  discus- 
sion, having  no  doubt  but  that  there  will  soon  be  discovered, 
in  the  Stonesfield  quarries,  some  fragment  that  will  be 
sufficiently  demonstrative ;  and,  in  the  mean  time,  he  him- 
self proposes,  to  avoid,  he  says,  being  accused  of  partiality 
towards  either  of  the  three  already  proposed, — the  name 
Botheratiotherium  for  the  supposed  Didelphys  of  the  Oolite ; 
so  that  Science  is  already  embarrassed  with  four  or  five 
denominations  for  an  animal,  of  which  our  knowledge  is 
most  imperfect ;  since,  by  one  party  it  is  referred  to  the 
Mammalia^  by  another  to  the  insectivorous  Monodelphs^  or 
to  the  Amphibia  ;  and  by  a  third  to  the  Didelphs  allied  to 
the  opossums,  or  to  a  genus  representing  the  seals,  in  the 
sub-class  of  Marmpialia ;  whilst  others  make  a  Saurian^ 
or  even  a  Fish  of  it ;  which,  it  may  be  remarked  en 
passant^  appears  much  more  in  accordance  with  the  age 
and  the  geological  character  of  the  formation  which  contains 
the  fossils  in  question,  as  well  as  with  the  organized  bodies 
with  which  they  are  associated." 

This  was  an  imlooked-for  result  of  the  journey  to  Paris, 
undertaken  by  Dr.  Buckland  for  the  purpose  of  affording 
the  Comparative  Anatomists  of  that  celebrated  school  of 
Natural  History  and  Palseontology  the  opportunity  of 
studying,  not  only  the  original  fossil  examined  by  Cuvier, 
but  the  second  and  more  perfect  jaw  from  the  same  ancient 
Oolitic  stratum. 

The  final  judgment  of  M.  de  Blainville  met  with  appro- 
bation and  support  from  the  stricter  systematists,  since 
it  harmonized  with  their  preconceived  opinions  on  the  pro- 
gressive appearance  of  organized  forms  on  this  planet.  It 
seemed  to  afford  a  striking  example  of  the  alleged  inefficacy 
of  the  Cuvierian  principle  of  interpretation  of  organic  re- 
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mains,  and  gave  to  its  promulgator  occasion  to  reflect  on 
those  persons  "  who  are  Uttle  versed  in  the  study  of  organic 
structures,  and  who  place  too  impUcit  a  reliance  on,  per- 
haps, rather  a  presumptuous  assertion,  that  by  the  aid  of 
a  single  bone,  or  of  a  simple  articular  surface  of  a  bone,  the 
skeleton  of  an  animal  can  be  reconstructed,  and  consequent- 
ly its  class,  order,  family,  genus,  and  even  species  deter- 
mined. Such  persons,"  M.  de  Blainville  states,  "  may, 
very  probably,  think  it  strange  that  four  or  five  half-jaws, 
more  or  less  fiirnished  with  teeth,  should  be  insufficient  to 
indicate  promptly  and  with  certainty  to  what  class  the 
animal  to  which  they  belonged  should  be  referred.'' 

Such  thoughts  were,  in  fact,  so  strongly  entertained  by 
the  discoverer  of  the  Megalosaurm^  than  whom  no  one  could 
have  better  grounds  for  reliance  on  the  Cuvierian  axiom, 
that  he  brought  the  two  specimens  to  London,  and  favoured 
me  by  leaving  them  in  my  hands  for  a  close  re-examination 
and  comparison.  With  a  view  to  obtain  as  many  incon- 
testable facts  as  possible,  on  which  to  base  the  arguments 
that  might  establish  the  desired  demonstration  of  the 
nature  and  affinities  of  the  supposed  enigmatical  fossils,  I 
soon  after  visited  York,  and  examined  the  specimen  in  the 
Museum  of  the  Philosophical  Society  of  that  City,  and 
finally  devoted  a  close  scrutiny  to  the  most  perfect  of 
the  Stonesfield  jaws,  which  had  been  presented  to  the 
British  Museimi  by  Mr.  Broderip.  The  results  of  these 
observations,  with  figures  of  the  four  specimens  most  care- 
fully executed  by  the  late  Mr.  Charles  Curtis,  were  pub- 
lished in  the  Transactions  of  the  Geological  Society.* 

The  accuracy  of  the  descriptions  can  be  tested  by  refer- 
ence to  the  original  specimens ;  the  soundness  of  the  con- 
clusions must  be  left  to  the  judgment  of  the  unbiassed 

*  2nd  Series,  vol.  vi.  pp.  47 — 65,  pi.  6,  6. 
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and  experienced  Physiologist  and  Comparative  Anato- 
mist. 

The  following  dissentient  opinions  have,  however,  subse- 
quently been  recorded,  and  ought  here  to  be  noticed.  Mr. 
Ogilby,  the  learned  Secretary  of  the  Zoological  Society,  in 
a  paper  read  before  the  Geological  Society,  at  the  con- 
clusion of  my  second  memoir,  after  calUng  attention  to  the 
relative  extent  and  position  of  the  incisive  and  canine  teeth 
in  the  fossil  jaws,  as  objections,  "  because,  among  all 
Mammals,  the  incisors  occupy  the  front  of  the  jaw,  and 
stand  at  right  angles  to  the  line  of  the  molars,''  stated 
"  After  a  due  consideration  of  the  whole  of  the  evidence, 
that  the  fossils  present  so  many  important  and  distinctive 
characters  in  common  with  Mammals  on  the  one  hand, 
and  cold-blooded  animals  on  the  other,  that  he  does  not 
think  Naturalists  are  justified,  at  present,  in  pronouncing 
definitively  to  which  Class  the  fossils  really  belong."* 

Thus  the  question,  in  the  opinion  of  the  Naturalist  just 
cited  appeared  not  to  have  been  advanced  beyond  the 
doubts  of  M.  de  Blainville,  which  had  led  to  the  examina- 
tions and  conclusions  dissented  from.  Professor  Grant  has 
recorded  a  more  decided  opinion  on  the  mooted  question,  in 
his  "  General  View  of  the  Characters  and  the  Distribution 
of  extinct  animals,''  published  in  Thompson's  British  Annual 
for  1839.  "  The  jaws  and  teeth  of  Amphitherivm^  mis- 
taken," he  says,  "  by  some  for  a  mammiferous  Didelphis^ 
occur  in  the  Stonesfield  Oolite ;  they  are  distinctly  asso- 
ciated with  Trigonia  and  other  marine  shells,  and  are 
imagined  to  have  been  detached  and  mutilated  by  drifting. 

*  Proceedings  of  the  Geological  Society,  Dec.  1838,  Mr.  Ogilby  has  lately 
informed  me  that  his  opinion,  with  regard  to  the  non-mammalian  nature  of  the 
Stonesfield  fossils,  was  expressed  in  the  above  abstract  more  strongly  than  he 
intended,  but  I  am  not  aware  that  he  afterwards  corrected  or  published  any  modi- 
fication of  his  views. 
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These  jaws  have  the  coarse  fibrous  structure,  and  dark 
gUstening  surface  from  the  abundant  proportion  of  animal 
matter  common  in  fossil  cold-blooded  Vertebrata,  and  their 
composite  structure  is  obvious,  from  the  distinct  deep 
fissure  extending  along  their  base  between  the  dental  and 
opercular  pieces ;  the  articulated  pieces  of  these  compoimd 
jaws  more  or  less  resemble  the  coronoid,  condyloid,  and 
angular,  processes  of  carnivorous  Mammalia,  as  they  do 
also  in  most  osseous  fishes,  but  most  distinctly  in  Reptiles, 
where  the  detached  elements  of  the  jaw  are  more  numerous. 
The  teeth  are  often  black,  glistening  and  bituminous  from 
their  abundance  of  animal  matter  and  carbon,  as  in  most 
fossil  fishes ;  their  crowns  are  compressed,  free,  multicuspid, 
and  their  cervix  much  contracted  and  long,  as  in  the 
Amboyna  lizard,  the  iguana,  iguanodon,  many  fishes,  &c., 
and  their  surface  is  minutely  ftirrowed  with  close  vertical 
grooves  near  their  cervix,  as  in  most  Saurian  reptiles  and 
Sauroid  fishes.  The  fangs  are  deeply  implanted  in  the  jaw, 
as  in  all  the  Acanthur%  &c.,  and  they  are  bifid,  as  in 
many  Squali,  and  in  the  closely  allied  Basilosaurus,  At 
least  eleven  similar  multicuspid  molars  are  seen  in  a  frag- 
ment of  one  side  of  the  lower  jaw,  as  commonly  observed 
in  fishes  and  reptiles,  but  never  in  mammiferous  quad- 
rupeds, 

"  I  have  examined  four  of  these  jaws  in  England  which 
have  been  referred  to  didelphis;  and  the  jaw  at  Paris, 
from  the  same  locality  as  the  others,  is  acknowledged 
by  all  to  belong  to  a  reptile,  as  demonstrated  by  Blain- 
ville.  The  supposed  incisores,  instead  of  being  small, 
symmetrical,  approximated,  and  parallel,  as  in  insectivorous 
and  carnivorous  mammalia,  are  long,  conical,  irregular, 
widely  separated  from  each  other  at  their  base,  almost 
as  long  and  large  as  the  supposed  canine,  and  diverging, 
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as  the  front  teeth  of  anarrhichas  and  many  other  fishes. 
There  is  a  hinge-like,  dentated  appearance,  consisting  of 
three  similar  and  equally  distant  grooves,  as  between  the 
rami  of  the  lower  jaw  of  most  osseous  fishes,  distinctly 
perceptible  in  Amphitherium  BucJdandi^  at  the  broken 
surface  of  the  symphysis,  and  the  lower  jaw  is  arched, 
as  in  most  fishes  and  Saurian  reptiles.  The  coronoid, 
or  complementary  piece,  is  deeply  concave  interiorly,  and 
its  anterior  suture  is  seen  extending  to  the  third  posterior 
molar  tooth,  as  in  the  Iguana.  The  condyloid,  or  arti- 
cular surface,  passes  obliquely  into  the  imbedding  hard 
rock,  and  may  be  concave,  as  in  reptiles  and  fishes,  but 
is  not  exposed.  This  animal  has  received  its  name  from 
the  mixed  and  ambiguous  character  of  its  relics,  and  the 
foot-marks  of  CMrotherimn^  left  on  the  new  red  sandstone, 
have  been  referred  to  a  similar  didelpAis  existing  at  that 
early  period.  The  great  jaws,  teeth,  and  vertebrae  of  Basi- 
lomurus^  approaching  closely  in  its  characters  to  Amphi- 
theriwm^  were  found  in  the  oolite  of  the  New  World.**' 

The  high  importance  of  the  question  touching  the  anti- 
quity of  Mammalian  organization  calls  for  a  due  notice 
of  the  foregoing  statements  relative  to  the  most  inte- 
resting fossils  which  have  yet  been  discovered,  and  the 
more  imperatively  in  this  place,  since  they  are  peculiar 
to  Great  Britain,  and,  despite  the  numerous  objections, 
are  here  admitted  into  the  series  of  its  fossil  Mammalia. 

First,  then,  as  to  the  alleged  facts  respecting  these  fossils  of 
the  Stonesfield  Oolite,  repeated  scrutiny  enables  me  to  state, 
that,  instead  of  presenting  'the  coarse  fibrous  structure'  com- 
mon in  fossil  cold-blooded  Vertebrata,  they  have  the  pecu- 
liarly fine,  compact  structure  which  the  jaws  of  insectivorous 
and  marsupial  Mammalia  manifest.  The  alleged  '  distinct, 
deep  fissure,  extending  along  their  base,  between  the  dental 
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and  opercular  pieces,''  is  no  fissure  at  all ;  but,  in  the  two 
specimens  o{  AmpAitherium  Prevostii  of  the  Oxford  Museum, 
and  in  the  larger  specimen  of  Ampkitlierivm  at  York,  which 
exhibit  the  inner  side  of  the  ramus  of  the  jaw,  is  a  distinct 
groove  with  an  entire  surface,  answering  to  that  which 
exists  in  the  corresponding  part  of  the  jaw  of  the  mar- 
supial Myrmecobius  and  the  Wombat. 

The  Myrmecohius  is  an  insectivorous  Mammal,  and  also 
marsupial,  and  it  does  not  possess  approximated  and 
parallel  incisores,  but  widely  separated  and  diverging  ones ; 
they  are,  indeed,  symmetrical  with  those  of  the  opposite 
ramus,  as  in  other  Mammalia,  but,  as  no  one  has  yet  seen 
an  entire  jaw  of  an  Amphitherium  or  PhascolotheritMn^ 
it  is  hard  to  understand  the  meaning  of  the  assertion,  that 
their  incisores  are  not  symmetrical :  they  are  undoubtedly 
small ;  but,  if  they  are  almost  as  large  as  the  supposed 
canine,  such  likewise  are  their  porportions  in  Myrmecohius^ 
and  many  Insectivora,  The  lower  jaw  of  Amphitherivm 
B%(>ckland/i^  (JPhascolotheriwifn^  mihi,)  is  not  more  arched  than 
in  the  recent  Dasyurm^  whose  jaw  is  placed  beside  the  fossil 
in  the  British  Museum ;  and  it  will  be  plainly  seen  that 
the  condyloid,  or  articular  surface,  instead  of  '  passing 
obliquely  into  the  hard  imbedding  rock,'  stands  boldly 
out,  and  demonstrates  a  form  diametrically  opposite  to 
that  concave  one  which  characterizes  the  jaws  of  reptiles 
and  fishes.  Thus  much  I  have  thought  it  necessary  to 
state  as  to  matters  of  fact,  respecting  which,  however, 
the  specimens  speak  plainly  for  themselves. 

Not  any  of  the  jaws  hitherto  discovered  present  eleven 
similar  multicuspid  molares :  even  in  the  fragment  of  one 
side  of  the  lower  jaw  figured  by  M.  Prevost,  which  con- 
tains ten  of  the  series  of  twelve  molares,  which  is  the  true 
number  in  the  genus  AmpMtherivm^  the  fractured  state 


AMPHITHERIUM.  41 

of  the  posterior  teeth  still  permits  the  recognition  of  a 
different  conformation  of  the  crown  in  them,  as  com- 
pared with  the  four  remaining  anterior  molares.  The 
difference  in  the  configuration  of  the  perfect  crowns  of 
the  molar  teeth,  in  the  maxillary  ramus  of  the  Amphi- 
therivm  at  York,  is  such  as  to  render  hoth  easy  and  certain 
the  distinction  of  the  molares  spurii  from  the  molares  veri^ 
which  is  commonly  observed  in  Manmialian  quadrupeds, 
but  never  in  fishes  and  reptiles.  The  term  '  multicuspid ' 
cannot  properly  be  applied  to  the  anterior  or  false  molars 
of  the  Amphitheri'um^  which  have  but  one  principal  cusp, 
and  a  minute  tubercle,  or  talon,  at  one  or  both  sides  of 
its  base. 

Of  the  value  of  the  argument  drawn  from  the  colour 
of  the  fossils,  any  one  conversant  with  the  varieties  of 
shade,  from  brown  to  deep  black,  which  Mammalian  fossil 
teeth  present,  may  judge ;  and,  on  this  point,  Mr.  Ogilby 
has  remarked,  "the  composition  of  the  teeth  cannot  be 
advanced  successfiilly  against  the  mammiferous  nature  of 
the  fossils,  because  animal  matter  preponderates  over  mine- 
ral in  the  teeth  of  the  great  majority  of  the  Insectivorous 
Cheiroptera^  as  well  as  in  those  of  the  Myrmecobius  and 
other  small  Marsupials.'' 

If  it  were  true  that  the  crown  of  the  teeth  of  the  Amphi* 
therium  was  supported  by  'a  long  and  much  contracted 
cervix,'  before  the  fangs  were  formed,  these  might  be  said 
to  be  bifid;  but  the  original  specimen  of  AmpMtherium 
in  the  Oxford  Museum  demonstrates  the  independent 
origin  of  two  fangs  from  the  base  of  the  crown,  and  the 
same  fact  is  as  plainly  shewn  in  the  Phascolotherium  Buck- 
landi  in  the  British  Museum,  where  the  origins  of  the 
double  fangs  are  plainly  visible  above  the  sockets. 

The  cervix  of  the  teeth  is  extremely  short ;  in  fact  the 
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fangs  diverge  so  immediately  from  the  base  of  the  crown, 
that  this  presents  scarcely  any  contracted  prolongation  to 
which  the  term  '  cervix '  can  be  properly  applied ;  the  con- 
trast between  the  teeth  of  the  Amphitherium^  and  those  of 
most  Saurian  Reptiles,  is  very  striking  in  this  respect.  The 
enamelled  surface  of  the  teeth  of  the  AmpAitherium  near 
the  cervix  is  smooth  and  polished,  and  entirely  devoid  of 
any  close  vertical  grooves. 

The  bifid  osseous  base  which  supports  the  true  dental 
tissues  of  the  teeth  of  Squall  cannot  be  adduced  as  a  cor- 
responding structure  to  the  two-fanged  lower  molars  of  the 
Amphiiherium  except  by  a  forced  and  overstrained  analogy ; 
the  real  bearing  of  the  two-fanged  structure  of  the  teeth  of 
the  Amphiiherium  upon  the  question  of  its  affinities,  is  kept 
out  of  sight  by  such  a  comparison ;  for  it  is  the  implan- 
tation of  the  teeth  in  deep  double  sockets  of  a  bony  jaw 
by  the  double  fangs  which  demonstrates  the  manmialian 
character  of  the  animal :  ^  the  bifid  osseous  base  of  the 
teeth  of  sharks  is  attached,  as  is  well  known,  by  ligaments, 
to  a  cartilaginous  jaw. 

I  was  well  aware,  when  replying  to  the  objections  of  M. 
de  Blainville,  that  portions  of  the  jaws  of  a  gigantic  fossil 
Vertebrate  animal,  shewing  teeth  implanted  by  two  fangs, 
had  been  discovered  in  the  Alabama  tertiary  deposits, 
associated  with  CorbultB^  ModioU^  sharks  teeth,  &c.,  and 
that  these  fossils  had  been  referred  by  Dr.  Harlan  to  a 
genus  of  Saurian  Reptiles  which  he  had  called  Basilo- 
saurus :  but  the  very  fact  of  the  implantation  of  the  teeth 
by  double  fangs — ^the  first  alleged  example  of  such  a  structure 
in  the  Reptilian  Class — ^led  me  to  receive  the  ascription  of 

*  "  The  teeth,  composed  of  dense  ivory  with  crowns  covered  with  a  thick  coat 
of  enamel,  are  every  where  distinct  from  the  substance  of  the  jaw,  but  have  two 
&ngs  deeply  imbedded  in  it.**    Geol.  Proceedings,  Dec.  1838,  p.  17. 
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such  a  structure  to  a  Saurian  reptile  with  a  degree  of 
scepticism,  which  the  configuration  of  the  vertebrae  and 
other  bones  figured  in  Dr.  Harlan'^s  Memoir  tended  to 
increase.  An  unbiassed  Anatomist,  after  a  critical  perusal 
of  that  memoir,  would  have  been  justified  in  maintaining 
a  cautious  hesitation  in  applying  the  conclusions  of  Dr. 
Harlan,  as  to  the  Saurian  nature  of  his  gigantic  fossil 
animal  with  two-fanged  teeth,  to  depreciate  the  value  of 
the  mammalian  evidence  yielded  by  the  Stonesfield  fossils. 

That  Author'^s  Memoirs,  in  the  Transactions  of  the  Ame- 
rican Philosophical  Society,  and  in  his  "  Medical  and  Phy- 
sical Researches,'''  cannot,  however,  be  made  responsible  for 
the  statements  that  the  Basilosaurus  is  closely  allied  to  the 
8qual%  or  that  it  is  found  in  the  Oolite  of  the  New  World ; 
for  Dr.  Harlan,  in  his  second  and  more  extended  Memoir, 
and  in  his  Communication  to  the  Geological  Society,  ex- 
pressly leaves  the  geological  question  open,  and  contents 
himself  with  the  statement  — "  In  the  matrix  of  the 
vertebra  from  the  Washeta  river  was  a  fossil  Corhula^ 
common  to  the  Alabama  tertiary  deposits."  And  the  only 
character  by  which  the  so  called  Basilosaunis  approaches 
to  Amphitheritim^  is  the  implantation  of  the  molar  teeth  by 
two  fangs,  which  they  exhibit  in  common  with  most 
Mammalia. 

That  the  Bdsilomrus  is,  in  fact,  a  mammiferous  animal, 
I  had  the  satisfaction  of  demonstrating,^  in  January  1839, 
by  a  close  examination  of  the  bones  and  teeth  described  by 
Dr.  Harlan,  on  which  occasion  I  proposed  for  it  the  name 
of  Zeuglodan.  All  the  subsequent  discoveries  of  the  re- 
mains of  that  gigantic  species,  —  and  an  almost  entire 
skeleton  has  been  recently  brought  to  light,"f- — ^have  added 

*  Geological  Transactions,  2nd  Series,  voL  yi.  p.  Q9, 
t  Silliman^s  American  Journal,  vol.  zliy.  p.  411. 
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fresh  proof  of  its  cetacean  character.  All  the  weight, 
therefore,  which  the  Basihmurut  was  supposed  to  add  to 
the  Saurian  hypothesis  of  the  Stonesfield  jaws,  must  now  be 
transferred  to  the  scale  of  the  Mammalian  view. 

And  having  now  answered  the  statements  and  argu- 
ments which  have  been  put  forth  by  those  whom  the 
Memoirs  of  M.  Valenciennes  and  myself  failed  to  convince, 
I  shall  proceed  to  describe  successively  all  the  specimens  of 
the  remains  of  the  small  insectivorous  animtJs,  from  the 
Stonesfield  Oolitic  slate,  that  have  hitherto  come  under 
my  observation. 

Fig.  16. 


The  above  wood-cnt,  (No.  16,)  represents  the  original 
specimen  of  the  remains  of  the  Ampkitkerium  Prevostiit 
examined  by  Baron  Cuvier  in  the  year  1818,*  first  noticed 
by  Dr.  Buckland  in  1823,  and  figured  by  M.  Prevost  in 
1825.  The  cut  is  carefully  copied  &om  the  engraving  in 
the  Geological  Transactions ;  the  natural  size  of  the  fossil 
is  given  in  outline,  and  it  is  enlarged  four  diameters  in  the 
finished  figure  below. 

The  fossil  partly  exhibits,  partly  represents  by  impression 
*  OssemeDS  TouileB,  4to.  vol.  v.  pt.  ii.  Ed.  1824,  p.  349. 
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in  the  matrix,  the  left  half  or  ramus  of  the  lower  jaw, 
wanting  the  anterior  or  symphysial  extremity,  which  is 
broken  off.  A  thin  layer  of  the  original  bone  adheres  to 
that  part  of  the  impression  which  indicates  the  articular 
condyle  of  the  jaw  a ;  the  impression  alone,  which  is  well 
defined,  gives  the  size  and  shape  of  the  broad  elevated  and 
slightly  recurved  coronoid  process  (J),  the  base  of  which 
extends  from  the  condyle  to  near  the  posterior  commence- 
ment of  the  molar  series  of  teeth.  There  is  a  slight  rem- 
nant of  the  original  angle  of  the  jaw  at  <?,  which  is  con- 
tinued backwards,  in  the  form  of  a  process,  to  nearly  the 
vertical  parallel  of  the  condyle.  The  part  of  the  jaw  con- 
taining the  three  hindmost  grinders  is  nearly  entire,  only 
the  outer  wall  of  the  rest  of  the  ramus  is  left  imbedded  in 
the  OoUte,  and  fortunately  retains  seven  of  the  molars, 
with  their  roots  entire,  and  undisturbed  in  their  sockets. 

The  undulations  of  the  impression  of  the  coronoid  pro- 
cess shew  that  its  anterior  margin  projected  externally  as  a 
smooth  convex  ridge,  and  that  between  this  ridge  and  the 
condyle  the  outer  surface  was  slightly  concave.  That  part 
of  the  angular  process,  which  was  naturally  extended  in- 
wards, or  towards  the  observer,  is  broken  away,  so  that 
the  degree  of  the  inward  inflection  is  left  undetermined. 
The  canal  for  the  dental  artery  and  nerve  is  exposed  at  the 
posterior  fractured  margin  of  the  jaw,  filled  with  the  whitish 
Oohtic  matrix.  Below  this  aperture  begins  a  smooth 
moderately  wide  and  deep  groove,  which  is  continued  for- 
wards, gradually  contracting  to  a  point,  at  the  lower 
magin  of  the  jaw  opposite  the  interspace  between  the  true 
and  false  molar  teeth.  This  groove  has  been  described 
as  a  suture,  or  line  of  union,  between  two  separate  parts 
or  elements  of  a  composite  jaw  :  such  sutures,  or  harmonise, 
in  the  composite  jaws  of  reptiles  and  fishes,  are  simple 
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linear  fissures,  penetrating  the  substance  of  the  bone ;  but 
the  bottom  of  the  groove  in  the  jaw  of  the  AmphUherium 
is  quite  entire,  and  the  decreasing  breadth  of  the  groove 
indicates  its  origin  from  the  pressure  of  a  nerve  or  vessel. 

A  similar  but  relatively  wider  and  shorter  groove  im- 
presses the  same  part  of  the  lower  jaw  in  the  insectivorous 
marsupial  quadruped  called  Myrmecobim :  and  I  have 
observed  a  narrower  impression  extending  forwards,  from 
the  posterior  entry  of  the  dental  canal,  upon  the  inner 
surface  of  the  ramus  of  the  jaw  in  the  Wombat  (JPhas- 
colomys)^  another  Mammal  of  the  Marsupial  order. 

The  following  is  the  exact  condition  of  the  teeth,  in  this 
much-referred  to  specimen  of  Amphitherium :  there  are  ten 
molars  in  situ^  the  seven  anterior  ones  imbedded  by  two 
long  and  slender  fangs  in  deep  and  distinct  sockets.  The 
molars  gradually  increase  in  size  from  the  foremost  to  the 
sixth,  in  the  present  specimen :  the  rest  are  equal,  except 
the  last,  which  is  somewhat  smaller.  The  nearly  perfect 
specimen  of  the  jaw  of  the  Amphitherium  in  the  collec- 
tion of  Dr.  Buckland,  lately  discovered  and  figured  at 
the  head  of  the  present  chapter  (Cut  1^,  has  demon- 
strated the  accuracy  of  my  deductions  from  the  less 
complete  specimen  described  in  the  Geological  Trans- 
actions,* viz.  that  the  Amphitherium  had  sixteen  teeth  in 
each  ramus.  Of  the  ten  teeth,  contained  in  the  fossil  under 
consideration,  the  first  four,  counting  backwards,  corres- 
pond with  the  third,  fourth,  fifth,  and  sixth  premolars,  and 
the  remaining  six  to  the  true  molars ;  the  crowns  of  the 
fourth,  fifth,  and  sixth  premolars,  enumerating  them  ac- 
cording to  the  true  dental  formula  of  the  genus,  are  entire, 
and  shew  them'  to  be  simple,  compressed,  consisting  of  a 
single  or  principal  conical  cusp,  with  a  minute  tubercle  or 

*  Loc.  cit  p.  56. 
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talon  at  the  hinder  part  of  its  base,  and  a  more  minute  and 
hardly  recognizable  one  in  front ;  the  base  of  the  crown 
is  slightly  tumid,  and  from  it  are  continued,  without  the 
intervention   of  a  cervix,   the    two    long    slender   almost 
parallel  or  slightly  diverging  fangs.     The  remains  of  the 
vertically  split  crown  of  the  third  premolar  indicate  the 
same  form  as  that  of  the  fourth.     Traces  of  the  double 
alveolus  of  the  second  premolar  are  preserved  at  the  broken 
anterior  end  of  the  fossil.     The   fractured  crown  of  the 
first  true  molar  shews  more  distinct  anterior  and  posterior 
cusps,  at  the  base  of  the  large  middle  cusp.     The  breadth 
of  the  base  of  the  crown  is  displayed  by  the  fracture  of  the 
third  true  molar,  and  refutes  the  notion  of  their  being  com- 
pressed like  the  premolars.     The  fourth  true  molar  gives  a 
view  of  the  anterior,  and  of  the  large  middle  external  cusp, 
with  part  of  the   posterior  external   cusp.     In   the  fifth 
molar,  the  middle  external  cusp  is  nearly  entire  to  its  sharp 
apex:    part  of  the  anterior  cusp  and   the   base   of  the 
internal   posterior  cusp  are   preserved ;    the  thicker  and 
more  complicated  crowns  of  the  molares  veri,  as  compared 
with  the  molares  spuri%  are  unequivocally  demonstrated  in 
all  the  last  three  molars. 

The  fangs  descend  half-way  or  more  towards  the  lower 
margin  of  the  ramus;  their  chief  constituent,  (dentine,) 
is  clearly  contrasted,  by  its  texture  and  deeper  colour, 
with  the  surrounding  bone,  from  which  they  are  plainly 
separated  by  a  thin  layer  of  a  distinct  coloured  substance, 
infiltrated,  apparently  from  the  matrix,  into  the  sockets 
of  the  teeth,  like  that  in  the  vascular  canals  of  the  jaw. 
The  minute  cyUndrical  remains  of  the  pulp-cavity  are 
discernible  in  many  of  the  exposed  fangs. 

In  one  of  the  genera  of  Seals,  (Stenorhynchus,  F.  Cuv.,) 
all  the  molar  teeth  are  compressed,  and  tricuspid  or  multi- 
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cuspid,  according  to  the  species.  M.  M.  Agassiz  and  De 
Blainville  have  supposed  that  the  Stonesfield  fossils  pre- 
sented a  form  of  tooth  resembling  most  those  of  such  seals 
amongst  Mammalia;  but  the  teeth  of  all  the  Seal-tribe 
offer  a  well-marked  peculiarity  in  their  thick  and  ven- 
tricose  fangs,  to  which  character  those  of  the  AmpMthe-' 
rium  offer  no  approximation,  but,  on  the  contrary,  have 
long  and  slender  fangs,  as  in  the  small  marsupial  and 
placental  Insectivora :  besides,  no  species  of  Seal  presents 
the  backward  prolongation  of  the  angle  of  the  jaw  demon- 
strated by  the  fossil  Amphitheria. 

The  term  '  Amphibia,**  in  the  concluding  summary  of 
M.  de  Blainville'*s  second  memoir,  has  reference  not  to  the 
cold-blooded  Amphibia  of  Linnseus  and  the  German  natu- 
ralists, but  to  the  above-cited  and  last-expressed  opinion 
of  M.  Agassiz,  who,  admitting  the  Stonesfield  fossils  to  be 
certainly  those  of  mammals,  rejects  them  from  the  marsu- 
pial and  insectivorous  orders,  observing  that  "each  sepa- 
rate tooth  resembles  the  greater  part  of  those  of  seals, 
near  which  group  (amphibious  Camivora)  the  animal  to 
which  the  jaws  belonged  should  form  a  distinct  genus. 
In  fact,"  adds  M.  Agassiz,  "the  aspect  of  these  fossil 
fragments  is  so  peculiar,  that  it  draws  our  attention  to- 
wards aquatic  animals  rather  than  away  from  them.**** 

But,  in  addition  to  the  anatomical  objections  above 
adduced,  it  may  be  urged,  that,  though  an  extinct  mam- 
miferous  animal,  not  larger  than  the  water-shrew,  should 
have  been  of  aquatic  habits,  it  does  not  follow  that,  there- 
fore, it  was  piscivorous,  and  endowed  with  the  instincts 
and  organization  of  a  Seal ;  in  the  absence  of  any 
evidence  of  the  locomotive  extremities,  the  affinity  of 
the  diminutive  Mammalia  of  the  Stonesfield  epoch  to  the 
Phocida,  could,  at  best,  but  be  matter  of  conjecture,  atid 
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tliis  conjecture  a  close  examination  of  the  dental  and 
maxillary  characters  entirely  disproves. 

The  only  inierence  which  can  be  legitimately  drawn  irom 
the  remarkable  fossil  above  described  is  that  which  the 
great  Gnvier  has  left  on  record,  viz.,  that  it  belonged  to  a 
small  ferine  Mammal  *  with  a  jaw  much  resembling  that  of 
an  Opossum,  bnt  differing  from  all  known  ferine  genera  in 
the  great  number  of  the  molar  teeth,  of  which  it  had,  at 
least,  ten  in  a  row.  All  that  is  now  contended  for  in 
respect  of  the  present  fossil  is,  that  it  offers  to  the  Com- 
parative  Anatomist  sufficient  evidence  of  the  accuracy  of 
Guvier^s  conclusion. 

I  next  proceed  to  consider  the  additional  proof  which 
the  subsequently  discovered  fossils  from  the  same  locality 


The  above  cut  (No.  17)  is  copied  from  the  figures  of  the 
second  specimen  of  AmpMtheri'mt  Prevostii,  described  in 
my  Memoir  in  the  Geological  Transactions-!-:  the  outline 
gives  the  natural  size,  which  corresponds  precisely  with 
that  of  the  foregoing  specimen  (fig.  16):  in  the  finished 

*  I  DM  the  word  '  ferine  '  as  equivalent  to  the  French  '  carnauier,'  the  term  by 
which  CuTJor  aigmltes  collectively  the  Cheiroptera,  Insectivora,  Camivnra,  and 
t  Loc.  cit.  PI.  .%fig.  1. 
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figure,  four  times  enlarged,  the  condyle  and  angle  of  the 
jaw  have  been  left  out  for  want  of  room  in  the  page,  but 
their  shape  is  accurately  given  in  the  outline  above. 

In  this  specimen  the  whole  of  the  exposed  surface  of  the 
left  ramus  of  the  lower  jaw,  with  the  exception  of  the 
coronoid,  articular,  and  angular  processes,  is  entire;  the 
smooth  surface  near  the  anterior  extremity  of  the  jaw  is  in 
bold  relief,  and  slopes  away  at  nearly  a  right  angle  frona 
the  rougher  articular  surface  of  the  elongated  symphysis. 
It  may  be  supposed  that  this  symphysial  surface,  which 
at  once  determines  the  side  of  the  jaw,  might  be  obscured 
in  the  plaster  cast  studied  by  M.  de  Blainville,  who  has 
contended,  in  opposition  to  the  opinion  of  M.  Valenciennes, 
that  the  outside  of  the  jaw  was  here  displayed,  but  there  is 
no  possibility  of  mistaking  it  in  the  fossil  itself;  it  is  long 
and  narrow,  and  is  continued  forwards  in  the  same  line 
with  the  gently  convex  inferior  margin  of  the  jaw,  which 
thus  tapers  gradually  to  a  pointed  anterior  extremity, 
precisely  as  in  the  jaws  of  the  Didelphys  as  well  as  in  other 
Insectivora^  both  of  the  marsupial  and  placental  series.  Its 
lower  margin  presents  a  small  but  pretty  deep  notch,  (/,) 
which  possesses  every  appearance  of  a  natural  structure, 
and  a  corresponding  but  shallower  notch,  is  present  in  the 
same  part  of  the  jaw  of  the  Myrmecohius.  In  the  relative 
length  of  the  symphysis,  as  in  its  form  and  position,  the 
jaw  of  the  Amphitherium  corresponds  with  that  of  the 
Didelphys^  Myrmecohivs^  and  Gymnurm.  A  greater  pro- 
portion of  the  convex  articular  condyle  is  preserved  in  this 
than  in  the  foregoing  specimen,  and  it  projects  backward 
to  a  greater  extent.  The  precise  contour  of  the  coronoid 
process  is  not  so  neatly  defined  in  this  as  in  the  first 
specimen  ot  Amphitherium,  but  sufficient  remains  to  show 
that  it  had  the  same  height  and  width. 
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The  exposed  surface  of  the  corouoid  process  is  slightly 
convex.  The  surface  of  the  ascending  ramus  of  the  jaw 
is  entire  above  the  angle,  whence  we  may  conclude  that,  if 
the  process  from  the  latter  part  had  been  continued  directly 
backwards,  it  would  also  have  been  entire ;  but  the  extre- 
mity of  the  angular  process  is  broken  off,  proving  it  to  have 
originally  inclined  inwards,  or  towards  the  observer :  as, 
however,  the  greater  part  of  the  angle  is  entire,  it  could 
not  have  been  inflected  to  the  same  extent  as  in  the  Didelr 
phffs^  Dasyurus^  or  the  Phascolotherium  next  to  be  describ- 
ed. A  groove  is  extended  from  the  lower  end  of  the 
articular  condyle  forward  to  the  orifice  of  the  canal  for  the 
dental  artery,  where  it  divides ;  the  upper  branch  ter- 
minates in  the  dental  orifice,  the  lower  and  larger  division 
is  continued  forward  near  the  lower  margin  of  the  jaw, 
gradually  contracting  and  disappearing  half  way  towards 
the  symphysis :  this  smooth  vascular  groove  has  as  little 
resemblance  to  an  articular  fissure  as  in  the  former  speci- 
men. There  is  a  broader  and  shorter  groove  in  the  corres- 
ponding part  of  the  jaw  of  the  Myrtnecohius ;  and  a 
narrower  groove  in  that  of  the  Wombat.  The  alveolar 
wall  of  the  posterior  grinders  makes  a  convex  projection, 
characteristic  of  the  inner  surface  of  the  ramus  of  the 
lower  jaw.  The  posterior  grinder  in  the  present  jaw  is 
fortunately  more  complete  than  in  the  first  example,  and 
shows  a  small,  middle,  internal  cusp,  with  part  of  a  large 
external  cusp,  both  projecting  from  the  crown  of  the  tooth 
in  nearly  the  same  transverse  line.  The  enamel  covering 
the  internal  cusp,  which  is  vertically  fractured,  is  beautiftilly 
distinct  from  the  ivory,  and  considerably  thicker  in  propor- 
tion to  the  size  of  the  tooth  than  is  the  enamel  or  its 
analogue  in  the  teeth  of  any  species  of  reptile,  recent  or 
fossil.     The  six  molars  anterior  to  the  one  in  place,  are 
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broken  off  close  to  the  sockets ;  both  the  fifth  and  fourth 
falne  molars  are  enture ;  the  anterior  cusp  presents  the 
same  superior  size  as  in  the  first  specimen.  The  thick 
external  enamel,  and  the  silky,  iridescent  lustre  of  the 
compact  ivory,  are  beautifully  shown  in  these  teeth.  The 
third  and  second  grinders  are  more  fractured  than  in  the 
first  specimen,  but  sufficient  remains  to  show  that  they 
possess  the  same  form  and  relative  size;  but  the  most 
interesting  evidence,  as  regards  the  teeth,  which  the  pre- 
sent jaw  affords,  is  the  existence  of  the  sockets  of  not  less 
than  seven  teeth,  anterior  to  those  above  described.  Of 
these  sockets  the  four  anterior  ones  are  small  and  simple, 
like  those  of  the  mole,  and  are  more  equal  in  their  size  and 
interspaces  than  in  the  Didelphys :  the  fifth  socket  con- 
tained a  small  premolar  with  double  fangs ;  the  next  is 
a  similar  socket,  and  then  come  four  other  premolars  in 
place  with  more  or  less  perfect  crowns :  between  the  last 
of  these  premolars  and  the  last  molar  the  empty  alveoli 
agree  in  number  with,  and  occupy  the  same  extent  as,  the 
the  first  five  true  molars  in  the  jaw,  cut  16.  This  fossil 
afforded  evidence,  therefore,  that  the  dental  formula  of  the 
Amphitherium  included  thirty-two  teeth  in  the  lower  jaw  ; 
sixteen  on  each  side. 

Thus  the  Amphitherium  differs  more  considerably  than 
the  evidence  in  Cuvier**s  possession  showed,  from  the  genus 
Didelphys  in  the  number  of  its  teeth.  Indeed  at  the  time 
when  the  great  Palaeontologist  wrote  respecting  it,  believ- 
ing it  to  have  had  ten  molars,  no  mammiferous  ferine 
quadruped  was  known  to  possess  a  greater  number  of 
these  teeth  than  the  Cape  Mole  or  Chrysochlore,  which 
has  nine  molars  on  each  side  of  the  upper  jaw,  and  eight 
molars  on  each  side  of  the  lower  jaw.  The  Chrysochlore, 
however,    is   not   the   only   species   in   which   the   molars 
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exceed  the  number  usually  found  in  the  unguieulate  Mam- 
malia. The  marsupial  genus,  Myrmecolius^  {Jig,  18,)  has 
nine  molars  on  each  side  of  the  lower  jaw,  besides  one  small 
canine  and  three  conical  incisors. 


Fig,  18. 


MVRMECOBIUS    FASCIATUS. 


The  teeth  o{  Amphitherium,  moreover,  differ  from  those 
of  Didelphys  not  only  in  number  but  also  in  size,  being 
relatively  smaller.  The  teeth  of  Mynnecobius^  besides  their 
approximation  in  number  to  those  of  Amphitherium^  re- 
semble them  in  their  small  relative  size  more  than  do  those 
of  DidelphySy  but  they  are  still  smaller  than  in  Amphithe- 
rium^  which  in  this  respect,  as  well  as  in  the  structure  of 
the  teeth,  appears  to  hold  an  intermediate  position  between 
Didelphys  and  Myrmecohim,  The  incisors  {%)  of  the 
Myrmecobim  are  conical,  separated  at  their  base,  diverging, 
the  anterior  one  almost  as  long  as  the  canine  (I)  ;  the  first 
three  molars  {p)  have  compressed,  conical,  bicuspid,  or 
tricuspid,  crowns,  the  middle  cusp  being  the  largest,  and 
they  have  each  two  fangs ;  they  belong  to  the  series  of 
premolars :  the  remaining  six  teeth  are  multicuspid  and 
true  molars,  as  in  AmpMtherimn, 

The  discovery  of  an  existing  quadruped  in  the  marsupial 
series,  presenting  so  many  resemblances  in  the  number, 
size,  shape,  and  proportions  of  the  teeth,  to  the  Amphithe- 
rium^  so  far  as  the  dental  characters  of  that  genus  are 
elucidated  by  the  two  specimens  above  described,  adds  to 
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the  probability  of  the  marsupial  nature  of  the  fossil :  the 
symphysial  emargination  (/),  and  the  groove  (^),  are 
characters  common  to  the  jaws  of  both  genera,  to  which, 
therefore,  due  weight  must  be  assigned.  And,  if  the 
Myrmecohms  differs  from  the  Amphitherium  in  the  higher 
position  of  the  articular  condyle  (a),  and  the  narrower  coro- 
noid  process  (6),  it  is,  in  other  genera  of  the  Marsupial 
Order,  as  Thylacinus  and  Dasyurm^  that  the  closest  agree- 
ment with  Amphitherium  is  in  this  respect  to  be  found. 
The  term  Didelphys  was  originally  applied  to  the  Stones- 
field  Mammalian  genus  under  consideration,  in  its  wide 
Linnsean  sense,  which  is  almost  equivalent  to  the  ordinal 
term  Marsujnalia,  Three  generic  names,  in  the  proper  or 
restricted  sense  had  been  proposed  in  earnest,  and  a  fourth 
in  jest,  for  the  ancient  Insectivore,  before  its  afiinities  were 
agreed  upon,  or  its  true  dental  formula  known.  In  my 
Memoir  of  1838,  I  ventured  to  observe,  in  reference  to  the 
new  name  proposed  by  M.  Valenciennes,  that  it  would 
have  been  more  prudent  to  have  chosen  a  less  descriptive 
one  than  Thylacotherivm^  since  the  afl^ities  of  the  fossil 
Insectivore  to  the  marsupial  order  were  indicated  only  with 
a  certain  degree  of  probability,  and  required  ftirther  evi- 
dence before  the  desired  demonstration  could  be  attained. 
But  the  determination  of  the  particular  order  of  mammals 
to  which  the  fossils  in  question  belonged,  was  a  matter  of 
very  inferior  importance  to  the  discovery  of  the  class  of 
vertebrate  animals  in  which  the  species  they  represented 
ought  to  rank.  In  reference  to  this  point  the  evidence 
afforded  by  the  two  jaws  above  described  decisively  proves, 
in  my  opinion,  that  they  belong  to  a  true,  warm-blooded, 
mammiferous  species,  referrible  also  to  the  higher  or 
unguiculate  division  of  the  class  Mammalia,  and  to  an 
insectivorous  genus ;  with  a  probability  of  the  marsupial 
character  of  such  genus. 
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The  probability  entertained  in  1838,  and  supported  by 
the  degree  of  resemblance  between  Amphitherium  and  Mffr- 
mecobifM  in  the  number  and  form  of  the  molar  series  of 
teeth,  has  since  been  diminished  by  the  discovery  of  the 
right  ramus  of  a  lower  jaw,  presenting  its  external  sur- 
face to  the  observer,  and  the  most  complete  of  all  the 
extant  specimens  of  the  Amphitherium :  it  is  figured,  of 
the  natural  size  in  outhne,  and  twice  the  natural  size  in  the 
finished  cut,  at  the  head  of  the  present  section  (fig.  15). 

This  jaw,  which  is  in  the  choice  collection  of  Professor 
Buckland,  contains  the  whole  series  of  twelve  molar  teeth, 
the  last  six  (m)  being  quinque-cuspidate;  the  six  anterior 
ones  (p)  unicuspidate,  with  one  or  two  small  basal  accessory 
cusps ;  it,  also,  displays  the  socket  of  one  small  canine  (Q, 
and  three  small  incisors  (i),  in  situ ;  altogether  amounting 
to  sixteen  teeth  on  each  side  of  the  lower  jaw,  as  indicated 
by  the  sockets  of  the  second  specimen  above  described. 
The  convex  condyle,  the  broad  and  high  coronoid  process, 
the  projecting  angle,  the  varied  kinds  and  double-rooted 
implantation  of  the  teeth,  all  unequivocally  displayed  in  this 
fossil,  establish  the  conclusions  deduced  from  the  foregoing 
specimens,  of  the  existence  of  a  small  insectivorous  mammal 
during  the  oolitic  epoch. 

Here,  likewise,  was  a  specimen  adapted  to  afibrd  the 
much  desired  test  of  the  form  of  the  angular  process  of  the 
lower  jaw.  The  inward  inflection  of  this  process  had  been 
long  ago  pointed  out  by  Cuvier  as  a  character  of  the  genus 
DidelphySy  and"  I  have  established  its  generality  in  the 
entire  marsupial  series,  and  pointed  out  its  characteristic 
modifications  in  the  difierent  genera.* 

Dr.  Buckland  had  transmitted  this  beautiful  specimen  to 

*  Geological  TranB.  2nd  Series,  voL  vi.  p.  50.  Art.  Marsupialia,  Todd^s 
Cyclopaedia. 
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me  soon  after  it  came  into  his  possession,  and  on  being 
made  acquainted  with  my  wish,  he  kindly  permitted  me  to 
take  the  requisite  means  to  determine  the  shape  of  the 
angular  process.  The  external  surface,  the  only  part  ex- 
posed, was  quite  entire ;  and  with  a  fine  graving-tool,  I 
cleared  away  sufiicient  of  the  matrix  to  show  the  extent  to 
which  it  was  imbedded.  Although  the  inferior  margin  of 
the  process  is  inflected  so  as  to  render  the  outer  surface  con- 
vex, the  degree  of  inflection  is  less  than  in  any  of  the 
known  Marsupialia,  and  does  not  exceed  that  of  the  Mole 
or  Hedgehog.  This  slightly  inflected  margin  is  broken 
away,  in  both  the  half-jaws  that  have  their  inner  surface 
exposed,  and  if  that  indication  of  an  inflected  angle  has 
been  insisted  upon  too  strongly  as  a  marsupial  character, 
we  may  be  warned  thereby  to  avoid  the  opposite  extreme 
of  concluding  too  absolutely,  that  a  Mammal,  with  such 
peculiar  dental  characters  as  those  of  the  Amphitherium^  may 
not  have  combined  the  more  essential  points  of  the  Marsu- 
pial organization,  with  the  lowest  development  of  that 
peculiar  character  of  the  existing  species,  which  is  afibrded 
by  the  angle  of  the  jaw.* 

The  main  fact  in  the  present  inquiry ,-T--the  antiquity  of 
the  Mammalian  type  of  organization, — is,  if  possible,  more 
unequivocably  established  by  the  present  than  by  the  pre- 
ceding fossils.  The  whole  outer  surface  of  the  ramus  of 
the  jaw  is  beautifully  entire :  not  a  trace  of  the  alleged  dis- 
tinct, deep  fissures  which,  in  Lizards  and  other  cold-blooded 
Ovipara,  separate  the  coronoid  or  complementary  and  other 
elements  of  the  jaw  can  here  be  discerned.  The  broad  and 
simple  coronoid  process  shows  the  wide  concavity  and  the 

*  The  ossa  marsupialia  even,  may  be  absent,  without  the  loss  of  the  essential 
organic  Characters  of  the  Marsupial  Order,  as  I  have  lately  ascertained  by  dissec- 
tion of  the  great  carnivorous  Opossum  (r%/aei«MS  Harrisii)  of  Van  Dieman's 
Land. 
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anterior  marginal  ridge,  which  are  indicated  by  the  im- 
pressed matrix  in  the  before  described  jaws  of  the  Amphi- 
tkeriwm :  the  entire  and  prominent  convex  condyle  is  now 
seen  to  rise  higher  above  the  level  of  the  molar  teeth  than 
was  indicated  by  its  incomplete  remains  in  the  former 
specimens :  and  the  outer  surface  of  the  present  instructive 
fossil  demonstrates  several  small  anterior  foramina  or  out- 
lets of  the  dental  canal ;  one  beneath  the  third  premolar, 
and  others  nearer  the  end  of  the  jaw,  as  in  that  of  the 
Myrmecohius.  Such  foramina  are  still  more  mumerous,  and 
extend  Airther  back  in  the  jaws  of  most  Saurians. 
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The  fossil  figured  above,  of  the  natural  size  in  outline, 
and  magnified  in  the  finished  cut,  was  discoyered,  like  the 
preceding  jaws,  in  the  Oolitic  date  of  Stonesfield,  and  was 
presented  by  the  Bev.  H.  Sykea  to  the  Philosophical 
Institution  at  York,  in  whose  Museum  it  is  now  preserved. 

In  this,  as  in  the  first  two  specimens  of  the  Tht/lacothe- 
riwm  Prevostii,  the  left  ramus  of  the  lower  jaw  offers  its 
inner  surface  to  the  observer:  it  presents  at  its  anterior 
part  the  sockets  of  three  incisors  and  one  canine,  of  small 
and  nearly  equal  size,  each  having  a  simple  fang ;  then  fol- 
low the  empty  sockets  of  three  small  premolars,  each  with 
two  fangs ;  to  these  succeed  the  three  larger  premolars,  in 
place,  each  having  two  fengs  protruded  to  a  certain  extent 
from  their  sockets,  and  fixed  by  the  adherent  matrix  in  that 
position,  which  proves  that  they  were  not  anehylosed  to 
the  osseous  substance  :  for  these  teeth,  no  doubt,  became 
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loosened  and  slightly  displaced  after  decomposition  of  the 
soft  parts ;  and  the  anterior  teeth,  which  are  missing,  were 
probably  lost  from  the  same  cause,  before  the  jaw  was 
finally  encased  in  the  oolite.  There  is  a  small  anterior  as 
well  as  posterior  tubercle  at  the  base  of  the  large  middle 
cusp  or  cone,  in  each  of  the  three  premolars  which  are  in 
place :  the  middle  cusp  of  the  posterior  one  is  fractured : 
there  is  a  slight  ridge  along  the  inner  side  of  its  base  in 
that  tooth,  indicating  the  transition  to  the  true  molar 
series,  the  commencement  of  which  is  indicated  by  the 
dotted  line.  The  first  true  molar  is  wanting;  the  next 
four  present  the  inner  surface  of  their  crowns  in  a  perfect 
and  uninjured  state :  the  large  middle  cusp  has  a  smaller 
one  at  the  anterior  and  posterior  part  of  its  base ;  this  is 
traversed  by  a  strong  ridge  along  the  inner  side,  which 
supports  three  small  cusps ;  one  of  these  rises  at  the  middle 
of  the  base  of  the  large  external  cusp,  and  the  other  two 
form  the  anterior  and  posterior  extremities  of  the  crown  of 
the  tooth.  This  form  of  grinder  resembles  that  of  the 
Phascolotherivm  except  in  the  presence  of  the  middle  internal 
cusp,  more  than  that  of  the  molars  of  the  true  Didelphys, 
The  sharp  points  of  these  multicuspid  teeth  are  well 
adapted  for  crushing  the  cases  of  coleopterous  insects,  and 
correspond  essentially,  though  with  a  generic  modification 
of  form,  with  the  teeth  of  the  existing  Insectivora,  as  Bats 
and  Shrews.  "  The  existence  of  the  wing-covers  of  Insects 
in  the  secondary  series,  in  the  Oolitic  slate  of  Stonesfield," 
Dr.  Buckland  states,  "  has  been  long  known  ;  these  are  all 
Coleopterous,  and  in  the  opinion  of  Mr.  Curtis,  many  of 
them  approach  most  nearly  to  the  Bwprestis^  a  genus  now 
most  abundant  in  warm  latitudes.''''*  In  the  present  example 
of  the  jaw  of  the  small  co-existing  Insectivores,  the  con- 

*  Bridge  water  Treatise,  vol.  i.  p.  411. 
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dyloid  (a)  and  coronoid  (J)  processes  have  both  left  their 
impressions  on  the  matrix :  the  angle  of  the  jaw  is  frac- 
tured: there  is  the  same  shallow,  wide  and  smooth  groove  (e) 
near  the  lower  margin  of  the  jaw,  and  the  same  notch  (/) 
in  the  symphysis,  as  in  the  Amphitherivm  Prevostii^  and 
the  Myrmecobius,  The  chief  value  of  the  specimen  in  the 
Museum  at  York,  arises  out  of  the  very  perfect  state  of  the 
crowns  of  the  molar  teeth,  the  peculiar  form  of  which, 
giving  one  of  the  characters  of  the  extinct  genus,  could  not 
be  satisfactorily  determined  from  the  specimens  before 
described.  That  the  fossil  in  question  belongs  to  the  genus 
Amphitherium  is  proved  by  the  number  and  nature  of  the 
teeth  which  it  contained  ;  but  its  difference  of  size,  as  com- 
pared with  the  jaw  of  Amphitherium  Prevostii,  is  greater 
than  has  been  observed  in  mature  individuals  of  the  same 
species  of  Placental  or  Marsupial  Insectivores.  I  have, 
therefore,  indicated  the  species  which  the  present  fossil 
represents  by  the  name  of  Amphitheritmi  Broderipii^  in 
honour  of  the  Naturalist  and  Geologist,  to  whom  we  are 
indebted  for  the  first  accurate  description  and  figure  of  a 
Stonesfield  Mammalian  fossil.^ 

For  the  opportunity  of  describing  and  figuring  the  half- 
jaw  of  the  Amphitherium  Broderipii^  in  the  Geological 
Transactions,  I  was  indebted  to  Professor  Phillips,  to  whom 
I  again  beg  to  record  my  obligations  for  the  facilities 
afforded  me  in  studying  this  additional  evidence  of  the 
oldest  Mammalian  inhabitants  of  this  Planet; 

*  See  the  "  Observations  on  the  Jaw  of  a  Fossil  Mammiferous  Animal,  found 
in  the  Stonesfield  Slate.  By  W.  J.  Broderip,  Esq.,  Sec  G.S.  F.L.S.,  &c." 
Zoological  Journal,  1828,  vol.  iii.  p.  408,  pi.  xL 
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Although  the  evidence  of  the  very  slight  degree  of 
inflection  of  the  angular  process  in  the  lower  jaw  of  the 
Amphitherimn  Prevostii,  (fig.  15,)  turns  the  scale  in  favour 
of  its  aflinities  to  the  placental  Insectivora,  yet  the  range 
of  variety,  to  which  the  character  of  the  inflected  angle  of 
the  jaw  is  suhject  in  the  different  existing  genera  of 
MarmpiaUa,  warns  us  against  laying  undue  stress  upon  its 
feehle  development  in  the  extinct  genus  of  the  Oolitic  epoch, 
and  incites  us  to  look  with  redoubled  interest  at  whatever 
other  indications  of  a  Marsupial  character  may  be  present 
in  the  fossil  remains  of  other  genera  and  species  of  Mam- 
malia that  have  been  detected  in  the  Stonesfield  slate. 

In  that  remarkably  perfect  and  interesting  specimen, 
presented   to  the  British   Museum  by  Mr.  Broderip,   its 
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original  describer,  and  which  is  figured  at  the  head  of  the 
present  section,  the  Marsupial  characters  are  more  strongly 
manifested  in  the  general  form  of  the  jaw,  and  in  the  extent 
and  position  of  its  inflected  angle ;  while  the  agreement  with 
the  genus  Didelphys  in  the  number  of  the  premolar  and  molar 
teeth  is  complete. 

The  form  of  the  crowns  of  these  teeth  corresponds,  how- 
ever, so  closely  with  that  which  has  been  described  in  the 
Amphitherium  Broderipi%  as  to  argue  strongly  for  their 
close  natural  afl^ity ;  and  accordingly  whatever  additional 
approximation  to  the  Marsupial  Order  is  made  by  the  Phas- 
colotkerium,  may  be  held  to  support  the  Marsupial  nature  of 
the  TAylacotherium  although  the  proof  be  yet  absent. 

Respecting  the  jaw  of  the  Phdscolotherium,  — "  Some 
years  have  elapsed,'*''  writes  my  friend  Mr.  Broderip,  in 
1828,  "  since  an  ancient  stone-ma£ion,  living  at  Heddington, 
who  used  to  collect  for  me,  made  his  appearance  in  my 
rooms  at  Oxford,  with  two  specimens  of  the  lower  jaws  of 
mammiferous  animals,  imbedded  in  Stonesfield  slate,  fresh 
from  the  quarry.  At  the  same  time  he  brought  several 
other  very  fine  Stonesfield  fossils,  the  result  of  the  same 
trip.  One  of  the  jaws  was  purchased  by  my  friend  Pro- 
fessor Buckland,  who  exclaimed  against  my  retaining  both, 
and  the  other  I  lent  to  him  some  time  ago.  Dr.  Auckland's 
specimen,  which  wants  incisor  and  canine  teeth,  has  been 
examined  by  M.  Cuvier,  and  is  figured  by  M.  Prevost  as 
an  illustration  to  his  "  Observations  sur  les  Schistes  calcaires 
Oolitiquefif  de  Stonesfield  en  Angleterre,'*'  &c.,*  the  other 
was  lost,  after  the  Professor  had  returned  it ;  and  the  loss 
was,  most  unjustly  as  I  must  now  acknowledge,  attributed 
to  him.     To  my  no  small  gratification,  this  specimen  has 

*  Ann.  des  Sciences,  Nat.  Ayr.  1825. 
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just  been  found  and   forms  the  subject  of  the  following 
sketch. — 

"  The  ten  teeth,  represented  m  the  figure  accompanying 
M.  Prevosfs  memoir,*  are  evidently  grinders,  and  some- 
what resemble  the  molar  teeth  of  my  specimen,  which  has, 
however,  only  seven  grinders;  and,  when  it  was  lent  to 
Dr.  Buckland,  they  were  the  only  teeth  apparent.  He, 
however,  caused  the  stone  to  be  carefully  scraped  away, 
and  there  appear,  in  addition,  a  canine  tooth  "^"^  (cut  20,  I) 
"and  three  incisors'*''  (iJ.  i).  "There  is  room  also  for  a 
fourth:  the  end  of  the  jaw  is  fractured,  and  there  are 
traces  of  what  may  be  the  alveolus  of  a  fourth  incisor. 
With  this  addition,  the  specimen  would  give  the  exact 
number  of  teeth  in  the  half  of  a  lower  jaw  of  a  Didelphis^ 
mz.^  four  incisors,  one  canine,  seven  grinders.  The  fossil, 
which  is  in  high  preservation,  is  imbedded  in  a  slab  of 
Stonesfield  slate,  together  with  Trigonioe  and  other  marine 
exuviae ;  the  whole  mass  exhibiting  the  Oolitic  structure  in 
the  most  satisfactory  manner."*' 

"  My  specimen  consists  of  the  right  half  of  a  lower  jaw, 
the  inside  of  which  is  presented  to  view.  To  say  nothing 
of  the  difference  of  form  in  the  jaw-bone,  M.  Prevost's 
figure  gives  us  the  representation  of  a  portion  of  a  lower 
jaw  with  ten  grinders  therein :  my  fossil  has  only  seven, 
and  appears  to  have  been  part  of  an  animal  generically 
different.  The  teeth  are  distinctly  separated,  and  those 
who  are  best  qualified  to  judge,  are  of  opinion  that  the  jaw 
did  not  belong  to  a  young  individual.  The  well  defined 
ridges  and  decided  features  of  the  bone  denote  a  full-grown 
animal :  the  sharpness  of  the  teeth  makes  it  probable  that 
it  was  not  an  aged  one.'*'' — "  As  the  history  of  this  animal,'*'' 

*  "  Pll  8.  fig.  1,  2."    See  ante,  fig.  16. 
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concludes  Mr.  Broderip,  "  rests  only  upon  the  portion  of  its 
lower  jaw,  figured  in  the  plate  accompanying  the  present 
memoir,  (for  the  specimen  figured  by  M.  Prevost  appears  to 
have  belonged  to  a  different  animal,)  it  would  be  presump- 
tuous in  me  to  pronounce  on  its  generic  identity  with 
Didelphis  Cuv.  But,  until  some  more  able  anatomist  shall 
correct  the  generic  name,  I  may  be  permitted,  for  the  sake 
of  convenience  and  perspicuity,  to  name  it  Didelphis  Buck- 
landV 

The  statements  and  arguments  of  those  Anatomists  who 
first  applied  their  skill  to  the  reconsideration  of  the  Stones- 
field  jaws,  and  who  have  not  only  rejected  the  reference  of 
the  present  fossil  to  the  genus  Didelphys  but  to  the  Class 
Mammalia^  have  already  been  discussed,  and  I  shall  now 
cite  those  observations  which,  while  they  favour  its  claims 
to  be  admitted,  not  only  into  the  Mammalian  Glass,  but 
into  the  Marsupial  Order,  at  the  same  time  establish  its 
generic  distinction,  and  necessitate  the  imposition  of  a  new 
generic  name. 

The  condyle  of  the  jaw  of  the  Phascolotherium  here 
described,  (fig.  20,  a,)  instead  of  being  vertically  split,  as 
in  the  specimens  of  Amphitherium^  is  fortunately  entire, 
and  stands  out  in  bold  relief  from  the  Oolitic  matrix ;  it 
presents  exactly  the  same  form  and  degree  of  convexity  as 
in  the  genera  Didelphys  and  Dasyurus.  In  its  relative 
position  to  the  series  of  molar  teeth,  with  which  it  is  on  a 
level,  it  corresponds  with  Dasyurus  more  nearly  than  with 
Didelphys :  in  the  Dasyurus  ursinus^  in  fact,  as  well  as  in 
the  allied  Marsupial  genus  Thylacinus^  the  condyle  has 
precisely  the  same  relative  position  to  the  molar  series ;  so 
that  this  particular  structure  in  the  jaw  of  the  Phascolo- 
therivm  affords  no  argument  against  its  admission  into  the 
Marsupial  series. 
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The  general  form  and  proportions  of  the  coronoid  pro- 
cess {fig.  20,  i,)  resemble  those  in  the  zoophagous  Marsu- 
pials; but  in  the  depth  and  form  of  the  entering  notch, 
between  this  process  and  the  condyle,  it  corresponds  most 
closely  with  the  Thylacintis. 

It  is,  indeed,  a  most  interesting  fact,  that  this  rare  and 
solitary  genus,  represented  by  a  single  species  (the  Hysena  of 
the  Tasmanian  colonists),  whose  term  of  existence  seems  fast 
waning  to  its  close,  should  afford  the  only  example  of  a  form 
and  backward  extension  of  the  coronoid  process,  and  a  corre- 
sponding deep  emargination  above  the  condyle,  which  would 
else  exclusively  characterize  the  ancient  Phascolotherium. 

The  base  of  the  inwardly-bent  angle  of  the  lower  jaw 
progressively  increases  in  Didelphys^  Dasyurm^  and  Thylor 
cintM ;  and  judging  from  the  fractured  surface  of  the  cor- 
responding part  in  the  fossil,  it  also  resembles  most  nearly, 
in  this  respect,  the  Thylacinm. 

The  condyle  of  the  jaw  is  nearer  the  plane  of  the  in- 
ferior margin  of  the  ramus  in  the  Thylacine  than  in  the 
Dasyures  or  Opossums ;  and,  consequently,  when  the 
inflected  angle  is  broken  off,  the  curve  of  the  line  continued 
from  the  condyle  along  the  lower  margin  of  the  jaw  in  the 
Thylacine  is  least;  in  this  particular  again  the  Phascolo- 
there  resembles  the  Thylacine.  In  the  position  of  the 
dental  foramen,  the  Phascolothere,  like  the  Amphithere, 
differs  from  all  the  zoophagous  Marsupials  already  cited, 
and  also  from  the  placental  Ferce ;  but  in  the  Potoroo 
{Hyp8iprymnm)y  a  marsupial  Herbivore,  the  orifice  of  the 
dental  canal  is  situated,  as  in  the  Stonesfield  Marsupials, 
very  near  the  vertical  line,  dropped  from  the  last  molar  tooth. 

A  portion  of  the  inner  wall  of  the  jaw,  near  its  anterior 
margin,  in  the  Phascolothere,  has  been  broken  off,  so  that 
the  form  of  the  symphysis  cannot  be  precisely  determined  ; 
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but,  in  the  gentle  curve  by  which  the  lower  margin  of  the 
jaw  is  continued  along  the  line  of  the  symphysis  to  the 
anterior  extremity  of  the  jaw,  the  Fhascolotherium  re- 
sembles Didelphys  more  than  Ddsyurm  or  Thylacinus. 

It  is  interesting  to  find  that  this  analogy  is  associated 
with  a  correspondence  in  the  condition  of  the  teeth  at  the 
anterior  part  of  the  jaw.  In  examining  the  fossil  we  can 
scarcely  refuse  our  assent  to  Mr.  Broderip''s  opinion,  that 
there  were  originally  four  incisors  in  each  ramus  of  the  jaw 
of  Phascolotherium^  as  in  Didelphys.  Of  the  three  incisors 
which  are  actually  present  in  the  fossil,  only  the  internal 
and  posterior  surfaces  are  displayed,  and  not  the  whole 
breadth  of  the  tooth  ;  so  that  in  the  enlarged  figure  of  the 
jaw  detached  from  its  matrix,  the  incisors  appear  both  nar^ 
rower  and  further  apart  than  they  really  are.  The  incisors 
in  the  Thylacinus  are  of  a  prismatic  form  ;  and  the  surface, 
corresponding  to  that  which  is  exposed  on  the  fossil,  forms 
one  of  the  angles,  from  which  the  tooth  increases  in  breadth 
to  its  anterior  part,  which  forms  one  of  the  three  facets. 

Allowing  for  this  circumstance,  which  must  be  borne  in 
mind  in  an  endeavour  to  arrive  at  the  true  aflSnities  of  the 
Phascolothere,  the  incisors  in  that  fossil  are  evidently 
separated  by  wider  intervals  than  in  Thylacinm,  JDasyurus^ 
or  Didelphys ;  and  the  Phascolothere  resembles,  in  this 
respect,  as  in  the  smaller  proportions  of  its  canine,  the 
genus  Myrmecohi'm, 

In  the  proportions  of  the  grinders  to  each  other,  espe- 
cially the  small  size  of  the  hindmost  molar,  the  Phascolo- 
there resembles  the  Myrmecobius  more  than  it  does  the 
Opossum,  the  Dasjiire,  or  the  Thylacine ;  but  in  the  form 
of  the  crown  it  resembles  the  Thylacine  more  closely  than 
any  other  genus  of  Marsupials.  In  the  number  of  molar 
teeth  the  Phascolothere  differs  both  from  the  Amphithere 
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and  the  Myrmecohius^  and  resembles  the  Opossum  and 
Thylacine,  having  three  false  and  four  true  molars,  or 
seven  grinders  altogether,  in  each  maxillary  ramus.  The 
distinction  between  the  false  and  true  molars  is  however 
much  less  strongly  marked,  both  in  the  Phascolothere 
and  Thylacine,  than  in  the  Opossum.  The  diflTerence  be- 
tween the  false  and  true  molars  in  the  Opossum  is  chiefly 
indicated  by  the  addition,  in  the  true  molars,  of  a  pointed 
tubercle  on  the  inner  side  of  the  middle  large  tubercle,  and 
in  the  same  transverse  line  with  it ;  but  in  the  Phascolo- 
there, as  in  the  Thylacine,  there  is  no  corresponding  tuber- 
cle on  the  inner  side  of  the  large,  middle,  pointed  cusp ; 
its  place  is  occupied  in  the  Phascolotherium  by  a  ridge, 
which  extends  along  the  inner  side  of  the  base  of  the  crown 
of  the  true  molars,  and,  projecting  a  little  beyond  both  the 
anterior  and  posterior  smaller  cusps,  gives  the  quinquecus- 
pid  appearance  to  the  crown  of  the  tooth,  as  represented 
by  Dr.  Buckland  in  his  magnified  view  of  the  antepenulti- 
mate grinder  of  the  Phascolotherium^  given  in  the  2nd 
Plate  of  the  illustrations  of  the  Bridgewater  Treatise.  In 
the  Thylacine  the  internal  ridge  is  not  continued  across  the 
base  of  the  large  middle  cusp,  but  it  extends  along  and 
beyond  each  of  the  lateral  cusps,  so  as  to  give  the  tooth  a 
similar  quinquecuspid  form  to  that  which  characterizes  the 
true  molars  of  the  Phascolothere.  Connecting  the  close 
resemblance  which  the  molar  teeth  of  the  Phascolothere 
bear  to  those  of  the  Thylacine  with  the  similarities  which 
have  been  already  shown  to  exist  in  the  several  character- 
istic features  of  the  ascending  ramus  of  the  jaw,  I  am  of 
opinion  that  the  marsupial  extinct  genus,  indicated  by  the 
Stonesfield  fossil  here  described,  was  nearly  allied  to 
Thyladnus^  and  that  its  position  in  the  marsupial  series  is 
between  Thylacinm  and  JDidelphys. 

F   2 
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There  are  two  linear  impressions  on  the  inner  side  of  the 
horizontal  ramus  of  the  jaw  of  the  Phascolothere  which 
have  been  mistaken  for  indications  of  harmania^  or  tooth- 
less sutures,  analogous  to  those  which  join  together  the 
component  pieces  of  the  compound  jaws  of  reptiles  and 
fishes.  One  of  these  is  a  faint,  shallow,  linear  impression, 
continued  from  between  the  antepenultimate  and  penulti- 
mate molars,  obliquely  downwards  and  backwards,  to  the 
foramen  for  the  dental  artery.  I  conceive  it  to  be  due  to 
an  accidental  crack ;  and  if  the  portions  of  the  bone  which 
it  separates  were  to  be  compared  to  the  contiguous  margins 
of  the  opercular  and  dentary  pieces  of  a  reptile'^s  jaw,  it 
would  be  seen  that  the  only  suture,  which  in  Reptiles  is 
continued  from  any  part  of  the  level  of  the  dental  series  be- 
tween these  pieces,  passes  in  a  totally  different  direction ; 
it  is  the  suture  which  bounds  the  anterior  part  of  the  oper- 
cular piece,  and  which,  in  all  reptiles,  runs  obliquely  down- 
wards and  forwards,  instead  of  downwards  and  backwards. 
The  second  impression  in  the  jaw  of  the  Phaseolotheriwn  is 
much  more  strongly  marked  than  the  preceding;  it  is  a 
linear  groove  continued  from  the  anterior  extremity  of  the 
fractured  base  of  the  inflected  angle  obliquely  downwards 
to  the  broken  surface  of  the  anterior  part  of  the  jaw. 
Whether  this  line  be  due  to  a  vascular  impression,  or  an 
accidental  fracture,  I  do  not  offer  an  opinion ;  but  this 
may  be  confidently  afiirmed,  that  there  is  not  any  suture  in 
the  compound  jaw  of  a  reptile  which  occupies  a  corres- 
ponding situation. 

And  lastly,  with  reference  to  the  philosophy  of  pronoun- 
cing judgement  on  the  saurian  nature  of  the  Stonesfield 
fossils  from  the  appearances  of  sutures  in  the  jaws  them- 
selves, I  would  offer  one  remark,  the  justness  of  which  will 
be  obvious  alike  to  those  who  are  and  those  who  are  not 
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eonversant  with  the  details  of  Comparative  Anatomy.  The 
cumnlatiye  evidence  of  the  true  nature  of  the  Stonesfield 
fossils,  afforded  by  the  shape  of  the  condyle,  coronoid  pro- 
cess, angle  of  the  jaw,  different  kinds  of  teeth,  with  the 
shape  of  their  crowns,  double  fangs,  and  implantation  in 
sockets,  reposes  on  structures  which  cannot  be  due  to  acci- 
dent, while  those  which  favour  the  evidence  of  the  com- 
pound structure  of  the  jaw  may  arise  &om  accidental  cir- 
cumstances. 

The  close  approximation  of  the  Phdscolotherium  to  mar- 
supial genera  now  confined  to  New  South  Wales  and  Van 
Dieman^s  Land,  leads  us  to  reflect  upon  the  interesting 
correspondence  between  other  organic  remains  of  the  Bri- 
tish oolite,  and  other  existing  forms  now  confined  to  the 
Australian  continent  and  adjoining  seas.  Here,  for  ex- 
ample, swims  the  Cestracioh^  which  has  given  the  key  to 
the  nature  of  the  '  palates '  from  our  oolite,  now  recognized  as 
the  teeth  of  congeneric  gigantic  forms  of  cartilaginous  fishes* 

Mr.  Broderip,  in  his  memoir  above  quoted,  observes,  "  that 
it  may  not  be  uninteresting  to  note,  that  a  recent  species 
of  Trigonia  has  very  lately  been  discovered  on  the  coast  of 
Australia,  that  land  of  marsupial  animals.  Our  specimen 
lies  imbedded  with  a  number  of  fossil  shells  of  that  genus.'*'* 

Not  only  Trigonia^  but  living  Terebratultz  exist,  and 
the  latter  abundantly,  in  the  Australian  seas,  yielding 
food  to  the  Cestracion^  as  their  extinct  analogues  doubt- 
less did  to  the  allied  cartilaginous  fishes,  called  Acrod% 
Psammodi^  &c.  Araucarise  and  cycadeous  plants,  like- 
wise, flourish  on  the  Australian  continent,  where  mar- 
supial quadrupeds  abound,  and  thus  appear  to  complete 
a  picture  of  an  ancient  condition  of  the  earth'^s  surface, 
which  has  been  superseded  in  our  hemisphere  by  other 
strata  and  a  higher  type  of  Mammalian  organization. 
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The  subjoined  cut,  from  Dr.  Fitton's  paper  on  the  strata 
from  whence  the  fossil  jaws  of  the  Amphitheria  and  PJuiseo- 
lotheria  were  obtained,  represents  the  section  of  the  super- 
incumbent beds,  taken  through  a  shaft  sunk  to  a  pit  or 
gallery  in  which  the  "  slate,****  (as  it  is  called,)  is  worked. 

On  the  side  opposite  the  right  hand  is  marked  the  depth 
of  the  shaft  to  the  horizontal  gallery  where  the  slate  is  dug, 
which  contains  the  Mammalian  fossils;  on  the  opposite 
side,  the  strata  are  numbered  in  succession  as  follows : — 


1.  Rubbly  limestone  (Combrash). 

2.  Clay,  with  Terebratnlites. 

3.  Limestone  rock. 

4.  Blue  clay. 


5.  Oolitic  rock.  6.  Blue  clay. 

7.  Rag,  or  oolitic  limestone. 

8.  Sandy  bed,  containing  the  ^  Stones- 

field  slate.'' 
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Fig.  22. 


Outside,  nat.  size.  Upper  view.  Inside,  iiat.  vutA. 

DIDELPHYS I  COLCHESTERI,  Owm. 

Diddphys  Colchetteri,         Charlesworth,  Mag.  Nat.  Hist,  1839,  p.  450,  fig.  60. 
Opossum  ?  Lyell,  Annals  of  Nat.  Hist.  yol.  iv.  p.  190. 

The  fossil  above  figured  in  three  views,  though  small 
and  not  yielding  decisive  evidence  as  to  its  generic  rela- 
tions, forms  one  of  the  interesting  unequivocal  evidences 
of  the  Mammalian  class,  which  the  careful  researches  of 
Mr.  Colchester,  of  Ipswich,  have  brought  to  light  from  the 
Eocene  sand  underlying  the  red-crag  at  Kyson,  near  Wood- 
bridge,  Suffolk. 

It  consists  of  a  small  portion  of  the  right  branch  of  a 
lower  jaw,  with  one  double-rooted  premolar  tooth  and  the 
sockets  of  two  others,  and  it  has  been  referred  by  Mr. 
Charlesworth,*  who  first  described  it,  to  the  Opossum 
genus  {Didelphys).  He  states,  "  The  tooth,  in  its  sym- 
metrical form,  united  with  the  indication  of  an  anterior, 
as  well  as  posterior  heel  or  talon,  does  not  agree  with  any 
species  of  Didelph  with  which  I  have  as  yet  been  able 
to  compare  it,  but  I  think  no  doubt  can  be  entertained 
of  the  generic  or  family  affinities  indicated  by  the  cha- 
racters which  it  exhibits.  Judging  from  the  empty  alveoli 
on  either  side,  the  tooth  appears  to  be  the  one  immedi- 
ately succeeding  the  true  molars :  its  posterior  tubercle  is 

*  Loc.  cit. 
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strongly  developed,  and  divided  longitudinally  by  a  pro- 
minent ridge,  the  continuation  of  which  forms  the  posterior 
edge  of  the  body  of  the  tooth.  At  the  base  of  the  anterior 
root  of  the  tooth,  the  opening  of  a  foramen  is  seen,  on  the 
outer  surface  of  the  bone.'''* 

In  subsequently  studying  this  fossil,  I  have  not  been 
so  satisfied  as  to  its  unequivocal  indication  of  the  genus 
or  family  of  the  small  zoophagous  Mammal  of  which  it 
formed  part.  There  is  no  tooth  so  little  characteristic, 
or  upon  which  a  determination  of  the  genus  could  be  less 
safely  founded,  than  one  of  the  spurious  molars  of  the 
smaller  carnivorous  and  omnivorous  Fera  and  Marsupialia, 
A  large,  laterally  compressed,  sharp-pointed  middle  cone, 
or  cusp,  with  a  small  posterior  and  sometimes  also  a  small 
anterior  talon,  more  or  less  distinctly  developed,  is  the 
form  common  to  these  teeth  in  many  of  the  genera  of  the 
above  orders.  It  is  on  this  account,  and  because  the  tooth  of 
the  fossil  in  question  differs  in  the  shape  of  the  middle,  and 
in  the  size  of  the  accessory  cusps,  from  that  of  any  known 
species  of  Didelphys^  that  I  regard  its  reference  to  that 
genus  as  premature,  and  the  affinities  of  the  species  to 
which  it  belongs  as  wanting  fiirther  evidence,  before  they 
can  be  determined  beyond  the  reach  of  doubt.  Besides 
the  presence  of  the  anterior  tubercle,  or  talon,  and  the 
larger  and  more  complicated  posterior  tubercle,  the  middle 
compressed  cone  is  more  equilateral  and  symmetrical  than 
in  the  corresponding  tooth  of  the  Opossum. 

The  crown  of  the  premolars  of  the  placental  Fera^  which 
present  the  same  general  form  as  the  fossil,  are  thicker 
from  side  to  side,  in  proportion  to  their  breadth ;  the  pre- 
molars of  the  Dasyurus^  Thylacimts^  and  Phascogale^  differ 
in  like  manner  from  the  fossil.  It  is  in  the  marsupial 
genera  Didelphys  and  PerameUs  that  the  false  molars  pre- 
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sent  the  same  laterally  compressed  shape  as  in  the  fossil. 
In  addition  to  the  perfect  tooth,  the  fossil  includes  the 
empty  sockets  of  two  other  teeth,  and  the  relative  position 
of  these  sockets  places  the  Perameles  out  of  the  pale  of 
comparison.  On  the  h}rpothesis  that  the  present  fossil 
represents  a  species  of  Didelphys^  the  tooth  in  situ  unques- 
tionably corresponds  with  the  second,  or  middle  false  molar, 
right  side,  lower  jaw.  This  is  proved  by  the  size  and 
position  of  the  anterior  alveolus. 

Had  the  tooth  in  situ  been  the  one  immediately  pre- 
ceding the  true  molars,  the  socket  anterior  to  it  should 
have  been  at  least  of  equal  size,  and  in  juxta-position  to 
the  one  containing  the  tooth.  The  anterior  socket,  how- 
ever, is  little  more  than  half  the  size  of  the  one  in  which 
the  tooth  is  lodged ;  it  is,  also,  separated  from  that  socket 
by  an  interspace,  equal  to  that  which  separates  the  first 
from  the  second  false  molar  in  the  Didelphys  Virginiana, 
This  is  well  shown  in  the  inside  view.  In  the  placental 
Manmialia,  in  which  the  first  small  false  molar  is  similarly 
separated  by  a  diastema  from  the  second,  the  first  false 
molar  has  only  a  single  fang.  In  the  present  fossil,  the 
empty  socket  of  the  first  false  molar  proves  that  the  tooth 
had  two  fangs,  as  in  the  marsupial  Fern  and  Insectivora. 
There  is  nothing  in  the  size  or  form  of  the  socket,  posterior 
to  the  implanted  tooth  of  the  fossil,  to  forbid  the  supposi- 
tion that  it  contained  a  false  molar,  resembling  the  one 
in  place ;  had  it  been  the  socket  of  a  true  molar,  then  the 
fossil  could  not  have  belonged  to  Didelphys^  or  to  any  other 
known  marsupial  genus,  because  no  known  marsupial  ani- 
mal, which  presents  the  posterior  false  molar  of  a  similar 
form  and  in  like  juxta-position  with  the  true  molars,  as  the 
tooth  in  the  present  fossil,  (on  the  supposition  that  it  im- 
mediately preceded  the  true  molars,)  has  the  next  false 
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molar  so  small  as  it  must  have  been  in  the  fossil  on  that 
supposition. 

Upon  the  whole,  the  conclusion  that  the  present  Eocene 
tertiary  fossil  is  marsupial  is  the  most  probable  one,  but 
the  evidence  is  insufficient  to  demonstrate  that  fact,  much 
less  the  family  or  genus. 

A  record  of  the  slightest  indication  of  a  marsupial  ani- 
mal, and  especially  of  an  Opossum,  or  true  Didelphys^ 
in  a  tertiary  deposit  of  the  Eocene  period  in  this  country, 
becomes  valuable,  if  only  as  an  incentive  and  aid  to  farther 
researches  and  discoveries,  which  might  place  beyond  doubt 
so  interesting  an  additional  concordance  between  the  Mam- 
malian fossils  of  that  epoch  in  England  and  in  Continental 
Europe. 

The  circumstances  attending  the  discovery  by  Cuvier  of 
the  fossil  remains  of  a  small  species  of  Didelphys  in  the 
gypsum  of  Paris,  famish  so  striking  an  exemplification 
of  the  power  of  the  principle  which  guided  that  great 
anatomist  in  the  interpretation  of  fossil  bones  and  in  the 
reconstruction  of  extinct  animals,  that  a  brief  notice  of 
them  may  not  be  unacceptable,  as  they  are  not  entirely 
foreign  to  the  present  section  of  the  History  of  British 
Fossil  Mammalia. 

The  remains  in  question  included  a  considerable  pro- 
portion of  the  skeleton  of  a  small  quadruped,  partially 
buried  in  two  portions  of  a  split  block  of  gypsum. 

The  impression  of  the  lower  jaw  indicated,  by  the  ele- 
vation of  the  coronoid  process  above  the  condyle  and  by 
the  backward  prolongation  of  the  angle  of  the  jaw,  that 
it  belonged  to  a  camassial  or  ferine  animal ;  but  the 
elevation  of  the  condyle  above  the  level  of  the  line  of  teeth 
excluded  it  from  the  true  Camivora,  as  Dogs,  Cats,  Bears, 
Weasels.   &c.,   and   brought   it  within   the   range   of  the 
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Chiroptera^  and  the  small  placental  or  marsupial  Inseo- 
tivora.  In  this  category,  the  breadth  of  the  coronoid 
process — ^a  character  equally  developed  in  our  small  oolitic 
Mammalia — and  the  inward  bending  of  the  angle  of  the 
jaw,  left  no  doubt  in  the  mind  of  Cuvier  of  the  aflSnity  of 
the  fossil  to  the  small  marsupial  Insectivora,  among  which 
it  offered  the  closest  resemblance  in  the  shape  of  the  teeth 
to  the  Opossums. 

But  one  of  the  strictest  instances  of  the  generalizations 
which  Bufibn  had  enunciated  respecting  the  geographical 
distribution  of  animals,  was  the  limitation  of  the  true 
Opossums,  {Didelphys^  Cuv.,)  to  the  American  Continents, 
and  the  triumphs  of  the  comparative  anatomist,  by  the 
ftdfilment  of  predictions  founded  on  fragmentary  begin- 
nings, had  not  at  that  time  occurred  so  frequently,  as 
not  to  render  it  desirable  to  dispel  any  lurking  scepti- 
cism in  the  minds  of  the  scientific  contemporaries  of  Cu- 
vier by  the  demonstration  of  the  marsupial  bones  them- 
selves. These,  in  the  genus  Didelphys^  are  two  slen- 
der, moderately  long,  flat  bones,  extending  forwards  from 
the  fore  part  of  the  pelvis ;  and  this  part  of  the  skeleton 
of  the  little  animal  in  question  was  buried  in  the  block  of 
gypsum. 

Cuvier  had  successively  appreciated  and  demonstrated 
the  characters  which  enabled  him  to  pronounce  as  to  the 
class,  the  subclass,  the  order,  and,  as  he  believed,  the  par- 
ticular family  to  which  the  small  Eocene  quadruped  had 
belonged ;  but  the  best  proof  of  the  accuracy  of  his  deter- 
mination was  hidden  in  the  stone.  He  thereupon  called 
together  a  few  friends,  capable  of  appreciating  the  trial : 
he  laid  before  them  the  recent  skeleton  of  a  small  Opos- 
sum, and,  predicting  the  result  of  his  operations,  commen- 
ced the  removal  of  the  matrix  of  the  Montmartre  fossil 
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with  due  precaution,  by  meaiu  of  a  fine  graving  tool,  and 
soon  brougfit  into  view  the  anterior  brim  of  the  pelvis,  with 
the  two  snpernnmeraiy  or  marsnpiai  bonea  {fig.  23,  a,  a,) 
in  their  natural  position,  and  having  the  precise  form  aad 
proportions  of  those  of  the  OposBume.* 

He  thus  demonstrated  that  there  bad  been  entombed 
in  the  gypsum  of  Paris  an  animal  whoee  genus  at  the 
present  day  is  exclusively  proper  to  America. 

Well  might  Cuvier  excl^m,  when  the  delicate  but  clear 
outlines  of  the  parts  he  sought  became  manifest,  "  Que  ces 
lin^amens  sent  pr^ieux  I"  and  as  richly  did  he  merit,  aa 
he  must  have  enjoyed,  the  satisfaction  of  thus  stamping, 
in  the  presence  of  his  colleagues,  his  principle  of  palceon- 
tological  research  with  the  impress  of  its  prophetic  power. 

*  The  resdec  i>  referred  to  the  original  memoir  in  the  "  Annalea  da  MutftuD," 
t.  *.  p.  277,  Ibr  the  more  minate  compaiinni,  eatabliahing  the  generic  nladoiu 
■od  BpeciSc  differeocea  of  the  extinct  Dide2p^$  o(  the  Puiuau  Eocene  rocki, 
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Ab  ilie  order  Camivora  includea  the  most  noxious  and  dan- 
gerone  quadrupeds,  and  those  which  most  oppose  themselves 
to  the  profitable  domestication  of  the  useful  herbivorous 
species,  it  has  suffered  the  greatest  diminution  through 
the  hostility  of  man,  wherever  the  arts  of  civilization,  and 
especially  those  of  agriculture,  have  made  progress. 

At  the  present  day  the  three  fam3ies  of  the  Gamivorons 
Order,  which  include  the  largest  and  most  formidable  of 
the  beasts  of  prey,  have  been  so  reduced,  that  they  are 
severally  represented  in  Great  Britiua  in  a  wild  state,  by  a 
single  species  of  diminutive  size.  Of  the  Canida,  or  Dog- 
tribe,  the  Fox  alone  retains  its  primitive  freedom  and  pre- 
daceous  habits  of  life  :  the  Wild-cat  still  lingers  in  remote 
mountain  thickets,  as  the  type  of  the  Felidee;  and  the 
harmless  Badger  is  the  sole  representative,  in  our  present 
indigenous  Zoology,  of  the  Ursida,  or  Bear-tribe. 
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History,  however,  points  to  a  period  when  this  island  was 
infested  by  B^ars  and  Wolves ;  but  the  superficial  drift  de- 
posits, turbaries,  limestone  caverns,  and  the  more  recent 
tertiary  strata  have  yielded  evidence,  not  only  of  the  re- 
mains of  the  common  Bear  and  Wolf,  but  of  other  more 
strange  and  formidable  beasts  of  prey,  which  appear  to 
have  perished  anterior  to  the  records  of  the  Human  race. 

The  Brown  Bear  {Urma  Arctos)  infested  the  mountainous 
parts  of  Scotland,  according  to  Pennant,  so  late  as  the  year 
1057,  and  the  most  recent  formations  in  England  contain 
remains  which  can  scarcely  be  regarded  as  fossil,  and  which, 
if  not  perfectly  identical  with,  indicate  only  a  variety  of  the 
same  species  which  is  still  common  in  many  parts  of  the 
European  Continent.  Of  these  remains,  the  most  perfect  is 
the  entire  skull,  figured  at  fig.  24,  of  a  bear,  discovered  in 
Manea  Fen,  Cambridgeshire,  five  feet  below  the  surface: 
it  is  preserved  in  the  Woodwardian  Museum,  at  Cam- 
bridge, and  forms  one  of  the  very  numerous  and  valuable 
additions  to  that  collection  made  by  Professor  Sedgwick,  to 
whom  I  am  indebted  for  the  opportunity  of  describing  and 
figuring  the  specimen.  I  have,  likewise,  to  acknowledge 
the  liberal  transmission  by  Sir  P.  de  M.  Grey  Egerton,  of 
a  considerable  part  of  the  upper  jaw  and  an  entire  under 
jaw  of  the  same  species  of  bear  from  the  same  locality, 
which  have  aided  me  in  the  comparisons  instituted  between 
these  remains  and  the  known  existing  and  extinct  species  of 
Ursm, 

In  size  the  Bear  of  the  Fen  was  very  little  inferior  to  the 
great  extinct  Cave-bear  {Ursus  spelteus)^  but  it  may  be 
readily  supposed  that  the  Brown  Bear  and  Black  Bear  of 
Europe  have  degenerated  from  the  stature  to  which  their 
progenitors,  enjoying  a  wider  range  and  more  varied  and 
nobler  prey,  attained. 
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On  a  closer  comparison,  especially  of  the  dental  system, 
differences  appear  whicli  are  not  explicable  on  the  known 
influence  of  external  circumstances  operating  during  a 
lengthened  period  of  time. 

The  upper  jaw  of  the  Fen  Bear  differs  from  a  similar, 
sized  one  of  the  great  Cave  Bear  in  the  much  shorter  inter- 
space between  the  canine  tooth  and  the  third  molar  tooth 
counting  from  behind  forwards ;  it  differs  likewise  in  having 
this  interspace  occupied  by  two  small  and  simple-fanged  pre- 
molars, completed  in  outline  in  fig.  23.  The  crown  of 
the  penultimate  grinder  is  broader  in  proportion  to  its 
length  or  antero-posterior  diameter.  The  difference  in 
regard  to  the  presence  of  the  two  first  false  molars  must  be 
allowed  due  weight,  since  the  present  Fen  Bear  has  its 
grinders  much  worn,  whilst  the  Cave  Bear,  with  which  it  is 
compared,  is  a  younger  but  full-grown  specimen,  with  the 
tubercles  of  the  grinding  teeth  entire,  and  the  last  molar 
tooth  of  the  Fen  Bear  has  a  narrower  posterior  termination 
than  in  the  Cave  Bear.  The  Fen  Bear  differs  also  from 
the  Ursm  priscuSy  a  smaller  extinct  species  of  Cave-haunt- 
ing Bear,  which  retains  the  two  first  false  molars,  by  their 
being  in  contact,  which  results  from  the  narrower  interspace 
between  the  canine  and  the  third  false  molar,  which  inter- 
space is  relatively  as  wide  in  the  Ursus  priscus  as  in  the 
Ursus  spelauSy  and  a  great  proportion  of  this  interspace 
divides  the  first  from  the  second  false  molar  in  the  Ursus 
priscus.  This  likewise  cannot  be  a  difference  dependent 
on  age  or  sex,  for  the  jaw  of  the  Fen  Bear  here  described 
belonged  to  an  individual  absolutely  larger  than  the  Ursus 
priscus^  with  which  it  was  compared  ;  and,  judging  from  the 
size  of  the  canine  teeth,  the  present  specimen  of  the  Fen  Bear 
was  probably  an  old  male.  The  grinding  surface  of  the 
molars  prove  it  to  have  been  also  an  older  individual  than 
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the  Ursus  priscm  with  which  it  is  compared,  and  to  have 
attained  that  age  when  no  difference  could  be  expected  to 
take  place  in  the  length  of  the  interspaces  of  any  of  the 
teeth.  In  all  the  characters  in  which  the  upper  jaw  of  the 
Fen  Bear  differs  from  that  of  the  two  species  of  Cave 
Bear  with  which  it  has  been  compared,  it  agrees  with  the 
Ursus  Arctos. 

In  regard  to  the  two  varieties  of  existing  European  Bear, 
brown  and  black,  held  by  some  to  be  distinct  species,  the 
entire  skull  in  the  Woodwardian  Museum  shows  that  the 
most  recent  of  the  extinct  British  Bears,  in  its  less  convex 
forehead,  and  the  greater  length  of  the  sagittal  crest,  re- 
sembled the  Black  Bear  of  Norway  and  Siberia,  more  than 
it  did  the  Brown  Bear  of  the  Alps  and  Pyrenees. 

As  it  may  aid  in  the  subsequent  attempt  to  elucidate  the 
true  specific  characters  of  the  extinct  Cave  Bears  {Ursi 
spelitus  et  priscus),  as  well  as  those  of  the  existing  Ursm 
Arcto8,  I  shall  add  a  few  observations  arising  out  of  the 
comparison  of  the  lower  jaw  of  the  Bear  from  the  Manea 
Fen.  The  specimen,  which  is  in  the  collection  of  Sir 
Philip  Egerton,  is  the  left  ramus  of  the  lower  jaw. 

It  equals  in  length  the  largest  specimen  of  the  lower  jaw 
of  the  Ursm  spelaus^  but  differs  from  that  species  in  the 
more  simple  form  of  the  last  premolar,  or  the  fourth 
grinder,  counting  from  behind  forwards ;  for,  whereas  the 
Cave  Bear  has  two  distinct  tubercles  and  a  ridge  deve- 
loped from  the  base  of  the  principal  cone  of  that  tooth,  in 
the  present  species  there  is  only  the  principal  cone,  as  in 
the  Black,  Brown,  and  White  Bears.  The  Bear  of  the 
Fen  also  differs  from  the  Ursm  spelam  in  the  shorter  inter- 
space between  the  last  described  molar  and  the  canine, 
even  when  its  lower  jaw  is  compared  with  the  lower  jaw 
of  a  Cave  Bear  of  less  dimensions.     The  preceding  inter- 
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space  in  the  Fen  Bear  contains  the  sockets  of  two  small 
spurious  molars,  each  with  a  simple  fang  (given  in  outline  in 
fig,  22),  but  there  is  no  trace  of  these  in  the  Cave  Bear,  save 
in  very  rare  exceptions ;  and  this  difference  cannot  be  the 
effect  of  age,  because  the  lower  jaw  of  the  Fen  Bear,  which 
has  the  grinders  moderately  worn  by  mastication,  is  here 
compared  with  the  jaw  of  a  young  and  small  Ur9U»  spelau^, 
in  which  the  tubercles  of  the  grinding  teeth  are  all  entire. 

The  Fen  Bear  resembles  the  Ursus  priscvs  in  so  far  as  the 
latter  retains  the  first  false  molar,  but  differs  in  possessing 
the  second,  which  is  wanting  in  a  younger  specimen  of  the 
Urms  priscus ;  it  differs  also  in  the  greater  extent  of  the 
interspace  between  the  canine  and  the  third  false  molar ; 
and,  more  importantly,  in  the  form  of  that  tooth,  which 
in  the  Urms  prisons  presents  a  second  cusp  on  the  inner 
side,  and  a  little  behind  the  first,  which  cusp  is  wholly 
wanting  in  the  corresponding  tooth  of  the  Fen  Bear,  The 
ramus  of  the  jaw  is  deeper,  and  the  slope  of  the  symphysis 
is  more  gradual. 

These  characters  are  illustrated  in  the  comparative  views 
of  the  dentition  of  the  lower  jaw  of  Urstis  Arctos,  U.pris- 
cuSy  and  U,  spelaus^fi^,  35. 

In  all  the  particulars  in  which  the  Fen  Bear  differs 
from  the  two  extinct  species  above  cited,  from  the  caverns, 
it  agrees  with  the  existing  Ursus  Arctos,  and  especially 
with  the  darker  variety  of  Europe,  from  which  it  does  not 
appear  to  differ  in  any  well-marked  specific  character.  The 
Grisly  Bear  of  North  America  agrees  with  the  Cave  Bear 
(Ursus  spelaus)^  and  differs  from  the  UrstLS  Arctos  and  the 
present  British  fossil  representative  of  that  species  in  the 
absence  of  the  first  two  false  molars  and  in  the  more  com- 
plicated crown  of  the  third  false  molar. 
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Oiui  tntermidiiaTe,  CutibH,  Owem.  F«ule«,  4tOq  ed.  Ifl33,  torn.  iv.  p.  356. 

This  extinct  species  was  established  upon  characters  de- 
duced from  a  nearly  entire  cranimn,  discovered  in  the  cele- 
brated bone-cave  at  Gailenreuth,  and  which  is  now  in  the 
British  Mnsenm.  Though  this  specimen  has  evidently,  by 
the  abraded  summits  of  the  grinding  teeth,  belonged  to 
an  aged  individual,  this  must  have  been  less  than  the  Bear 
from  the  Manea  Fen  or  the  great  European  Black  Bear. 
The   contour   of  the   skull   of  the    Ursue  pritcug   is  less 
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elevated  than  in  the  Brown,  or  Alpine  variety,  and 
the  flattened  forehead  passes  into  the  nose  with  a  less 
sensible  concavity  than  in  the  skull  of  the  Fen  Bear  {^fig. 
24).  The  coronoid  process  of  the  lower  jaw  is  rather 
broader  and  higher,  and  the  interval  between  the  ante- 
penultimate molar  and  the  canine  tooth  is  longer. 

By  the  latter  character,  a  very  interesting  fossil  of  a 
Bear,  from  the  cavern  called  "  Kent's  Hole,****  near  Torquay 
Devon,  is  referable  to  the  Ursus  priscus,  heretofore  only 
known  from  the  German  cave-depositaries  of  Ursine  remains. 
The  British  fossil  consists  of  a  large  proportion  of  a  lower 
jaw,  with  the  incisors,  canines,  and  the  entire  series  of 
molar  teeth  on  both  sides.  The  most  perfect  ramus  is 
figured  from  the  outside  at  Cut  25,  and  beneath  it  the 
entire  right  ramus  of  the  lower  jaw  of  the  existing  Euro- 
pean species,  for  the  illustration  of  the  last  cited  character 
of  the  greater  relative  length  of  the  interspace  between 
the  antepenultimate  molar  and  the  canine  in  the  U. 
priscus.  The  persistent  premolar  in  front  of  the  ante- 
penultimate molar  is  in  place,  and  the  socket  of  the  first 
small  single  premolar  is  distinctly  preserved  in  the  fossil, 
thus  manifesting  a  well  marked  character  by  which  the 
Ursus priscus  resembles  the  Ursus  Arctos^  and  differs  from 
the  Ursus  spelaus ;  in  which,  at  least,  that  molar  is  most 
commonly  wanting,  and  its  socket  obliterated.  The  trace 
of  a  socket  of  a  second  small  single-fanged  premolar  is 
visible  in  the  jaw  from  Kent's  Hole  near  the  large  pre- 
molar, with  which  the  series  of  grinding  teeth  commences, 
and,  in  the  Gailenreuth  specimen,  the  corresponding  small 
premolar  is  retained  in  the  upper  jaw. 

The  absorbent  condition  of  the  fossil  jaw  from  Kent'*s 
Hole  hardly  permits  a  doubt  that  it  is  of  the  same  anti- 
quity as  the  remains  of  the  gigantic  Ursus  spelauis^  found 

g2 
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in  the  same  cavern;  Cuvier  makes  a  like  observation 
with  respect  to  the  Urms  priscus  of  the  Crailenreuth 
cavern. 

Joseph  Whidbey,  Esq.,  civil  engineer,  has  recorded  in  the 
"  Philosophical  Transactions  **'  his  discovery  in  the  lime- 
stone quarries  at  Oreston,  near  Plymouth,  of  a  cavern 
containing  fossil  remains,  described  by  Sir  Everard  Home 
as  teeth  and  bones  belonging  to  the  Rhinoceros,  Deer,  and 
a  species  of  Bear.  This  discovery  is  likewise  noticed  by 
Dr.  Buckland  in  the  "  Reliquiae  Diluvianse,''  p.  67-  Mr. 
Whidbey  says,  "  These  bones  were  lately  found  in  a  cavern 
one  foot  high,  eighteen  feet  wide,  and  twenty  feet  long, 
lying  on  a  thin  bed  of  dry  clay  at  the  bottom ;  the  cavern 
was  entirely  surrounded  by  compact  limestone  rock,  about 
eight  feet  above  high-water  mark,  fifty-five  feet  below  the 
surface  of  the  rock,  one  hundred  and  seventy-four  yards 
from  the  original  face  of  the  quarries,  and  about  one  hun- 
dred and  twenty  yards,  in  that  direction,  from  the  spot 
where  the  former  bones'*'  (those  of  a  Rhinoceros)  "were 
found  in  ISie.**'  * 

The  remains  of  the  Bear  consist  of 

1.  Left  internal  incisor. 

2.  Left  upper  canine,  much  worn  by  use. 

3.  Left  lower  canine. 

4.  Right  lower  canine. 

5.  Penultimate  molar  of  the  right  side  of  the  upper  jaw. 

6.  Penultimate  molar  of  the  left  side  of  the  lower  jaw. 
The  first  three  specimens  correspond  in  size  and  form 

with  the  teeth  of  the  great  Ursm  spelam.  The  canine 
No.  4,  though  completely  formed  and  showing  marks  of 
service,  is  smaller,  and  agrees  in  size  with  that  of  the  Ursm 
prisms.     This  might  possibly  be  a  sexual  difference.     But 

•  Philos.  Trans.  18*21,  p.  133. 
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the  penultimate  molars,  which,  by  their  much  abraded 
tubercolate  sor&ce,  indicate  an  aged  individaal,  are  not 
only  gmaller  than  the  corresponding  teeth  in  the  Ursus 
spdaus^  bnt  have  a  shorter  and  broader  crown  and  smaller 
fittigs,  agreeing  in  these  characters  with  the  Urstis  priscus. 
Thus  the  caverns  at  Oreston,  like  those  at  Torquay  and 
GraOenrenth,  testify  to  the  coexistence  of  two  species  of 
Bear,  both  apparently  exterminated  anterior  to  the  histo- 
rical period. 

The  next  section  will  be  devoted  to  the  account  of  the 
largest  of  these  species,  and  to  the  evidences  of  its  former 
existence  in  England. 

The  geological  relations  of  the  freshwater  deposit  of 
eastern  Norfolk,  in  which  the  jaw  of  the  Ursvs  spdatis 
first  to  be  noticed  was  found,  is  illustrated  in  the  subjoined 
vignette,  for  which  I  am  indebted  to  the  kindness  of 
Charles  Lyell,  Esq. 


Fiff.  27. 
Runion  Gap, 


\  ,1^*'  ^ 


Diift. 


Chalk. 


Drift. 


Chalk. 


a.     Black  earth  with  shells.  )         u  .  « 
6.     Reddish  sand.  ) 

c,     Norwich  crag  in  patches. 


CARNirORA. 


FoBil,  i  Nat.  Hze,  Oailenrentlu 

URSUS  SPEL^US.     Great  Gave  Bear. 

Vrtut  rpdaai,  Bluhbnbach,  Cuviut,  Bulletin  dea  Sciencea,  par  la 

Soc  Philomath,  No.  60,  1796.  Amulca  dn  Md- 
ittaa,  torn.  T)i.  Owem.  Fossilei,  4to.  1823,  ton. 
It.  p.  345. 

Urttafoniiaitia  nu^niit,  ScHUBRLiNG,  Reclienhei  ma  In  Oturm.  Foniira  d6- 
couierta  diina  les  CaTemea  de  la  PraviDca  de 
Li^ge,4(o.  1833,  p.  106. 

Urtiu  ardotdtut,  Bluhbnbacb,  CuviBR,  Inc.  cit. 

Untufonikabu  muwAu,       SCBMBRLINO,  loc.  ciC 

Vrva  plama,  O  EBN. 

Foial  Bear  diffirad  from  the  WiUeBear,  HVNTCR, Phil. Trana.  vol.  liuiT.  1794. 

John  Hunter,  who  first  instituted  an  anatomical  com- 
parison between  the  remains  of  extinct  Bears  and  the  bones 
of  those  of  the  present  period,  selected  the  White,  or  Polar 
Bear,  for  this  purpose,  as  being  the  largest  existing  species 
with  which  he  was  acquainted,  as  well  as  that  to  which  the 
fossils  of  gigantic  Bears  Irom  the  German  caverns  had  been 
referred  by  Esper  and  other  preceding  writers.  In  regard 
to  the  cranium,  Hunter*  alludes,  with  philosophic  cau- 
tion, to  the  modifications  of  shape  which  are  due  to  age 
in  carnivorous  animals,  and  he  restricts  himself  to  pointing 
•  Lm.  cit.  p.  419. 
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out  the  difference  in  the  proportion  of  length  to  breadth  in 
the  skull  of  an  old  White  Bear,  and  in  that  of  the  great 
Gave  Bear;  the  individual  skulls  which  he  compared  are 
still  preserved  in  juxtaposition  in  the  Museum  of  the 
College  of  Surgeons,  as  they  were  left  by  Hunter,  when 
removed  by  death  from  the  last  and  richest  field  of  his 
extensive  and  various  researches. 

This  difference  in  the  proportions  of  the  skull,  though 
one  of  the  most  striking  between  the  fossil  and  recent 
species  of  Bears,  is  not  the  only  one.  The  last  molar  tooth 
of  the  upper  jaw  in  the  White  Bear  (JJrsm  maritimm) 
has  a  smaller  antero-posterior  diameter,  and  a  narrower 
posterior  termination.  The  interspace  between  the  ante- 
penultimate molar  and  the  canine  tooth  presents  the  re- 
mains of  two  sockets,  one  near  the  molar,  the  other  near 
the  canine,  which  in  young,  but  ftiU-grown  Polar  Bears 
contain  small  and  single-fanged  premolars.  The  youngest 
specimens  of  Cave  Bear  which  I  have  seen,  exhibit  no  trace 
of  either  of  these  small  premolars,  or  of  their  sockets; 
they  doubtless  existed  in  the  foetus,  but  normally  were 
very  soon  lost ;  the  exceptions  are  extremely  few  in 
which  their  traces  are  visible  in  the  jaws  of  full-grown 
Cave  Bears.  The  posterior  palatal  foramina  are  situ- 
ated opposite  the  middle  of  the  last  molar  tooth  in  the 
skull  of  the  White  Bear,  but  opposite  the  interspace 
between  the  penultimate  and  last  molars  in  the  skull 
of  the  Cave  Bear.  The  zygomatic  arches  are  wider  and 
shorter,  and  the  base  of  the  zygomatic  process  behind 
the  glenoid  cavity  is  more  horizontal  in  the  White  Bear 
than  in  the  Cave  Bear.  The  Grisly  Bear  ( Ursus  ferox)^ 
— a  larger  species  than  the  White  Bear,  and  unknown  to 
Hunter, — agrees  with  the  Cave  Bear  in  the  great  propor- 
tional size  of  the  last  molar  tooth,  but  the  interspace  between 
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the  aQtepenultimate  grinder  and  the  canine  is  relatively 
less  than  in  the  Gave  Bear  (27.  spehtm)^  and  it  contains 
two  small  and  simple  premolars  in  specimens,  which,  from 
the  worn  state  of  the  molar  teeth,  have  belonged  to  older 
individuals  than  those  Gave  Bears  whose  skulls  show  no 
trace  of  premolars. 

The  superiority  of  size,  and  some  other  characters  which 
distinguish  the  great  Ursus  Sjpelaus^  have  been  pointed  out 
in  the  works  of  Bosenmuller,  of  Soemmerring,  of  Goldfriss, 
and  of  Guvier:  the  most  striking  distinction  is  the  con- 
vex elevation  of  the  forehead,  and  the  sudden  sinking  of 
the  concave  line,  which  leads  forwards  to  the  nasal  bones. 
This  character  is  well  shown  in  the  fine  fossil  cranium, 
from  the  cavern  of  Gailenreuth  (/ig.  28)  ;  which  is  intro- 
duced at  the  head  of  the  present  section  in  the  absence  of 
the  opportunity  of  representing  the  same  character  in  a 
British  specimen  of  the  skull  of  the  Ursus  spelam. 

The  evidence  of  the  former  existence  of  this  extinct 
species  in  England  is  derived  from  the  lower  jaw  and 
other  bones  of  the  skeleton,  especially  the  humerus  and 
femur,  and  from  teeth,  either  detached,  or  in  situ  in  the 
lower  jaw, 

M.  de  Blainville,  however,  the  latest  author  on  the  rela- 
tions of  recent  and  fossil  Bears,  concludes  a  detailed  sum- 
mary of  the  characters  indicated  by  his  predecessors  in 
proof  of  the  specific  distinction  of  the  Ursus  spelmis^  by  the 
statement,  that  it  differs  in  no  respect  in  its  osteology  or 
dentition  from  the  characters  which  he  has  found  in  the 
Ursus  Arctos^  and  especially  in  the  Ursus  ferox.* 

*  ^  D^apr^g  ces  difF^rentes  considerations,  nous  regardons  comme  presque  hers 
de  doute  que  les  cranes  de  POurs  fossile  attribues  a  VU»  speUtus  proviennent  d^- 
dividus  adultes  du  sexe  male  les  plus  vigoureux,  et  ne  constituent  nullement  une 
espece.  £t  en  efFet,  toutes  les  parties  characteristiques  que  nous  avons  exposees 
dans  notre  Ost^ographie  et  dans  notre  Odontographie,  ne  presentent  rien  de  dif- 
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If,  however,  the  differences  which  have  been  pointed 
ont  in  the  upper  jaw  and  teeth  of  the  Urms  apelam^  as 
compared  with  the  Urms  maritimvs  and  TJ.ferox^  should  be 
deemed  expUcable  on  the  influences  of  age,  sex,  and  climate, 
no  known  extent  of  the  operation  of  these  causes  can 
account  for  the  differences  which  are  observable  in  the 
dentition  of  the  lower  jaw,  and  in  other  characters  derivable 
firom  the  skeleton  of  the  TJ.  spelaus. 

The  lower  jaw  of  the  Ursm  spelam  differs  from  that  of 
the  Urms  maritimm  in  the  greater  convexity  of  the 
inferior  contour  of  the  ramus  of  the  jaw,  in  which 
latter  circumstance  it  differs,  though  in  a  somewhat  less 
degree,  from  the  Urstis  ferox,  and  from  the  Black  Bear  of 
Europe  {Ursus  Arctos). 

The  posterior  molar  tooth,  in  the  lower  jaw,  is  always 
broader  in  proportion  to  its  antero-posterior  diameter  in  the 
Ursus  spdaus  than  in  the  Ursus  ferox^  and  still  more  so 
than  in  the  Ursua  Arctos,  The  space  between  the  canine 
and  the  series  of  the  last  four  molar  teeth  is  usually  longer, 
and  almost  always  edentulous  and  without  any  trace  of  the 
sockets  of  the  small  deciduous  premolars :  the  first  of  the 
four  persistent  grinding  teeth  has  a  more  complex  crown 
than  in  the  Ursus  priscm,  or  in  any  existing  species  of  Bear : 
besides  the  principal  cusp  there  are  two  small  tubercles  on 
its  inner  side,  and  a  ridge  extending  along  the  outer  and 
back  part  of  the  base  of  the  crown. 

An  entire  right  half  or  ramus  of  the  lower  jaw  of  a  Bear, 
from  the  lacustrine  formation  near  Bacton  on  the  Norfolk 
coast,*  presents  all  these  distinctive  characters  of  the  Ursm 
spelam ;  as,  for  example,  the  long  and  edentulous  interval 

ferent  de  ce  que  nous  trouvons  dans  VU.  Ardos,  et  surtout  dans  PU,  Ardos  ferox 
de  Touest  deTAm^rique  septentrionale/* — OstSoffraphie  des  Ours,  4to.  1840,  p.  57. 
*  This  formation  is  shown  at  a.  Jiff,  27. 
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between  the  canine  tooth  and  the  first  of  the  series  of  four 
molars ;  the  complicated  crown  of  the  first  and  smallest  of 
these  persistent  teeth,  and  the  superior  breadth  of  the  fourth 
molar  as  compared  with  that  in  the  common  and  Grisly 
Bears.^  The  size  of  the  Bacton  fossil  is  not  equal  to  that  of 
the  jaw  of  the  largest  specimens  of  Gave  Bear,  but  it  exceeds 
some  of  the  jaws  which  have  apparently  belonged  to  young 
females  of  the  Ursm  spelitus :  it  measures  ten  inches  three 
lines  in  length,  and  the  length  of  the  series  of  molars  is 
three  inches  and  a  half.  In  the  lower  jaw  of  an  Urms 
spelam  from  the  Gailenreuth  cavern,  now  in  the  British 
Museum,  measuring  eight  inches  nine  lines  in  length,  the 
series  of  four  molars  is  three  inches  ten  lines  in  length ;  in 
another  jaw  of  the  Ursm  spelaus  from  the  same  locality 
measuring  twelve  inches  in  length,  the  series  of  molar  teeth 
is  also  three  inches  ten  lines  in  length ;  and  these  impor- 
tant and  least  varying  instruments  of  digestion  precisely 
correspond  in  number,  size,  and  structure,  with  those  in  the 
shorter  jaw. 

In  the  Urms  priscus^  and  the  largest  specimens  of 
Europaean,  Polar,  or  Grisly  Bears,  the  specific  differences  in 
the  forms  and  proportions  of  the  molar  series  of  teeth  are 
readily  recognisable,  although  the  total  length  of  the  jaw  may 
exceed  that  of  the  jaws  of  the  young,  and  probably  female 
Spelaean  Bears,  which  have  acquired  their  adult  dentition. 

An  idea  of  the  formidable  size  which  the  old  males  of  the 
Ursus  spelaus  attained  in  this  country,  may  be  estimated 
by  the  upper  canine  tooth,  from  the  cave  at  Kirkdale, 
figured  by  Dr.  Buckland,-|-  and  by  the  one  here  figured  {fig. 
29)  from  Kenf's  Hole,  Torquay.  It  matches  the  canine 
teeth  of  the  largest  of  the  continental  specimens  of  the 
Ursus  spelaus^  the  size  of  which  extinct  Bear  Ouvier  says 
must  have  equalled  that  of  a  large  Horse. 

*  Fig»  35,  h.  +  Reliquia  Diluvtarue,  PI.  6,  fig.  I. 
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Id  the  same  bone-cave,  near  Torquay,  has  been  found 
the  antenoi  part  of  the  lower  law,  with  the  canines  of 
corresponding  magnitade,  of  the  Ursm  spelteus,  in  which 
the  small  mmple-fenged 
premolar  close  behmd  the 
canines  has  been  retained 
on  each  side ,  and  its 
crown  has  been  flattened 
by  attrition  A  few  excep- 
tional instances  of  this 
retention  of  the  teeth, 
which  are  commonly  de- 
ciduous at  an  early  penod 
m  the  great  Gave  Bear 
have  been  observed  m 
lower  jaws  from  the 
German  and  Belgian  ca 
vems 

The  fossil  hiun^rus   or 

arm  bone  (Jig   30),  of  a 

large    bear  from   Kent's 

Hole,   manifests    all   the 

characters  of  that  bone 

in    the     Urgut    tpel/eui, 

which  appear  to  me  to  be 

88  well  marked  as  those 

distinguishing  the  humeri 

in  any  other  two  species 

of  one  genus. 

Cuvier  conceived   that 

he    had   met   with    two 

very  distinct  forms  of  fossil  humerus,  belonging  to  equally 

gigantic  extinct  species  of  Gave  Bears.     He  says, — 


t^iper  i:aiiute,/i>nS. 
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"  We  find  two  kinds  of  humeri,  both  belong^g  to  Bears, 
and  yet  very  difierent  from  each  other ;  John  Hanter  has 
already  represented  them  (Phil.  Trans.  1794.,  pi.  xx.)  ;  hut 
since  that  time  no  author  has  insisted  upon  flieir  difference. 

Fig.  80.  ^S-  SI- 


The  second  kind  of  humerus  from  these  caves  is  known  to 
me  by  a  very  perfect  specimen  in  our  Museum,  by  the 
figure  in  Hunter,  and  by  a  drawing  of  a  part,  including  the 
lower  three  fourthw  of  the  hone,  for  which  I  am  indebted  to 
the  late  Adrien  Camper.     It  diftera  remarkably  from  the 
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preceding,  by  a  hole  pierced  above  the  internal  condyle  for 
the  passage  of  the  ulnar  artery.''* 

Whatever  may  be  deemed  the  value  of  the  character  of 
the  perforation  of  the  inner  condyle,  I  can  affirm  that  it 
derives  no  accession  from  the  other  differences  manifested 
by  the  figure  in  Hunter's  memoir,  which  Cuvier  supposed 
to  be  of  a  fossil  Bear ;  that  figure  having  been,  in  fact,  taken 
from  the  imperforate  humerus  of  an  old  Polar  Bear,  inserted 
in  the  plate  (pi.  xx.  Phil.  Trans.  1794),  and  placed  above  the 
figure  of  the  true  fossil  humerus  in  order  to  illustrate  the 
differences  between  the  recent  and  fossil  species.  The  bone 
of  the  Polar  Bear  was  placed  by  Hunter  in  the  same  drawer 
with  two  humeri  of  the  Cave  Bear  {Ursus  spelwrn)^  from 
Grailenreuth,  which  it  exceeds  in  size,  and  which  are  the 
identical  specimens  alluded  to  in  the  following  passage  of 
Hunter's  Memoir : — "  These  are  two  ossa  humeri  rather  of 
less  size  than  those  of  the  recent  White  Bear."  Hunter  does 
not  allude  to  any  other  differences,  probably  intending  these 
to  be  illustrated  by  the  figures.  These  figures,  in  fact,  show 
that  the  humerus  of  the  White  Bear  {Ursus  maritimus^ 
Jig.  31)  is  broader  at  both  extremities,  and  thicker  in  pro- 
portion to  its  length.  The  supinator  ridge  forms  an  angle 
instead  of  being  continued  downwards  in  a  gentle  convex 
curve ;  the  internal  condyle  is  much  thicker  and  stronger, 
where  it  bounds  the  olecranal  cavity,  and  it  extends  inwards 

*  **  On  tiouye  deux  sortes  d'hum^ras,  tous  deux  appartenant  a  des  Ours,  et 
cependant  fort  differens  Vim  de  Tantre,  John  Hunter  les  a  d6ja  repr^sentes  (Phil. 
Trans.  1 794,  pi.  xx.)  ;  mais  depuis  on  n^a  insist^  dans  aucun  ouyrage  sur  leur 
difference.  La  deuxieme  sorte  d^hum6rus  de  ces  cavemes,  pi.  xxy.  fig.  4,  5,  6,  et 
7,  nicest  connue  par  un  ^chantillon  bien  entier  que  notre  Museum  possede,  par  la 
grayure  de  Hunter,  et  par  le  dessin  que  je  dois  k  feu  Adrien  Camper  dMne  por- 
tion qui  en  comprenoit  les  trois  quarts  inf^rieurs.  EUe  differe  ^minemment  de  la 
pr6c6dente  par  un  trou  perc6  au  dessus  du  condyle  interne  pour  le  passage  de 
Tartere  cubitale.  {Voy,  a,  fig.  4  et  5.)^* — Ossemens  Fossiles,  4to.  1823,  torn.  iv.  p. 
362. 
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to  a  greater  distance  from  the  articular  surface;  the  del- 
toidal  ridge  reaches  lower  down  in  the  White  Bear;  the 
antero-posterior  diameter  of  the  proximal  third  part  of  the 
bone  of  the  White  Bear  exceeds  in  a  marked  degree  that 
of  the  extinct  species. 

The  decease  of  Hunter  took  place  before  the  printing  of 
his  observations  on  the  fossil  cave-bones,  and  the  individual 
to  whom  the  task  of  superintending  the  printing  was  en- 
trusted, described  both  the  figures  of  the  humeri  in  the 
Plate,  as  belonging  to  the  fossil  species.  Cuvier,  who  did 
not  perceive  the  resemblance  of  the  upper  figure  to  the 
humerus  of  the  White  Bear,  and  who,  therefore,  did  not 
recognise  the  mistake,  avails  himself  of  it  to  illustrate  his 
opinions  respecting  the  specific  distinction  of  his  Ursm 
y[>elam  and  U.  arctaideus. 

Cuvier,  in  fact,  possessed  a  fossil  humerus  of  one  of  the  great 
Cave  Bears,  the  internal  condyle  of  which  was  perforated 
as  in  the  feline  tribe,  whilst  other  humeri  were  imperforate, 
and  corresponded  with  the  lower  figure  in  Hunter's  plate. 
But  the  perforated  fossil  humerus  figured  by  Cuvier  differs 
from  that  of  the  White  Bear  in  the  shorter  deltoid  ridge, 
the  narrower  proximal  and  distal  extremities,  the  convex 
outline  of  the  supinator  ridge,  and  the  inferior  production  of 
the  inner  condyle ;  in  short,  in  all  those  characters  by  which 
the  imperforate  fossil  humerus  has  been  shown  above  to 
differ  from  that  of  the  White  Bear.  Not  any  of  the  three 
fossil  humeri  in  the  Hunterian  Collection  have  the  perfora- 
tion of  the  internal  condyle;  and  amongst  the  extremely 
numerous  humeri  of  large  Bears  that  have  since  been 
obtained  from  the  bone-caves  of  Germany,  not  any  have 
been  found  to  present  the  perforation  which  Cuvier  regards 
as  the  specific  character  of  this  bone  in  the  Ursus  speltem ; 
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it  is  most  probably,  therefore,  as  Dr.  Schmerling*  and  Pro- 
fessor de  Blainville -f*  conjecture,  an  accidental  anomaly. 
But  the  differential  characters  which  both  the  imperforate 
and  perforate  humeri  of  the  great  Cave  Bear  present,  when 
compared  with  those  of  any  recent  species,  cannot  be  re- 
conciled by  the  hypothesis,  that  these  are  merely  degenerat- 
ed descendants  of  the  Ursus  spelaus. 

The  nearly  entire  humerus  of  the  bear  from  the  Cave  of 
PavilandJ  presents  all  the  characters  of  that  of  the  Ursm 
sjpeliem  above  described. 

The  ulna  of  the  Cave  Bear  {Urms  apelaus),  compared 
with  one  of  the  same  length  from  the  Polar  Bear,  is  less 
straight,  being  more  convex  towards  the  radius ;  is  thicker, 
particularly  at  the  anterior  part  of  the  shaft ;  the  ridge  on 
the  outside  of  the  distal  end  of  the  bone  is  more  produced ; 
the  styloid  process  is  more  pointed ;  and  the  concavity  on 
the  inner  side  of  the  proximal  articular  surface  is  deeper. 

The  ulna  of  the  Bear  from  the  freshwater  deposit  near 
Bacton  (jfig.  27,  a),  as  well  as  a  larger  ulna  from  Kent's 
Hole,  agree  with  that  of  the  Ursm  spelam  from  the 
German  caves. 

The  upper  extremity  of  the  radius  of  the  Cave  Bear, 
from  a  bone-cave  in  the  Mendips,  and  the  gnawed  shaft  and 
lower  end  of  a  radius  from  Kent'^s  Hole,  match  the  largest 
specimens  from  the  German  caverns  in  size,  and  equally 
demonstrate  the  oval  form  of  the  upper  articular  surface 
which  rotates  on  the  humerus  and  ulna,  and  the  larger 
oblique  oval  surface  at  the  distal  end,  which  distinguish 
the  radius  of  the  great  extinct  Bear  from  the  corresponding 
bone  in  the  great  feline  animals. 

The  scapho-lunar  bone,  the  os  magnum  with  its  charac- 

*  Loc  cit.  p.  130.  t  Loc.  cit.  p.  71. 

t  Buckland,  Reliquiae  Diluvianse,  p.  82. 
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teristic  shallow  surface*  for  the  proximal  taberoaitj  of  the 
metacarpal  bone  of  the  index,  and  some  of  the  metacarpal 
and  phalangeal  bones  of  the  Ureus  spelteai  have  been  ob- 
tained from  British  bone-caves,  as  Kent's  Hole,  that  at 
Paviland,  and  those  in  the  Mendips. 


Flff.32. 


f^.  SB. 


*  Tlie  correepanding  Bur&ce  i>  a  deep  deprewon  in  the  oa  magnum  of  tlie 
Fdatpdita. 
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Of  no  otter  quadruped  than  the  Bear  is  the  femur  more 
likely  to  be  mistaken  by  the  unpractised  Anatomist  for 
that  of  the  human  subject,  especially  the  femur  of  the 
gigantic  extinct  species  commonly  found  in  caves :  figures 
of  the  human  thigh-bone  {^fig.  33)  and  of  that  of  the 
TJrm^  spelwm  (jfig,  32),  reduced  to  the  same  proportions, 
are,  therefore,  subjoined. 

The  bear'^s  femur  differs  chiefly  in  its  greater  thickness 
compared  with  its  length ;  in  being  straighter ;  in  the 
much  greater  vertical  extent  of  the  large  trochanter 
(a),  and  the  less  projection  of  the  small  trochanter  (J),  in 
the  less  oblique  inflection  of  the  neck  of  the  bone,  in  the 
minor  expansion  of  the  distal  condyles,  and  in  the  smaller 
size  of  the  articular  surface  for  the  patella  or  knee-pan. 

The  difference  between  the  femur  of  the  Ursm  spelaus 
and  the  femur  of  the  Urms  Arctos  and  Ursus  ferox^  is  anar 
logons  to  that  which  has  been  pointed  out  in  the  humeri ; 
the  femur  of  the  Grisly  Bear  being  broader  in  proportion  to 
its  length,  especially  at  its  two  extremities  :  it  is  owing  to 
this  breadth  that  the  lesser  trochanter  is  thrown  wholly  to 
the  posterior  surface  of  the  bone,  the  inner  margin  being 
continued  beyond  it,  whilst  in  the  Cave  Bear  the  lesser 
trochanter,  though  on  the  posterior  surface  of  the  bone,  pro- 
jects a  little  beyond  the  inner  margin.  At  the  distal  end 
of  the  bone  the  tuberosity  above  the  internal  condyle,  cor- 
responding with  that  in  the  humerus,  is  larger  and  more 
prominent  in  the  Grisly  than  in  the  Cave  Bear :  the  same 
difference  in  the  position  of  the  lesser  trochanter  is  pre- 
sented by  the  White  Bear  as  compared  with  the  Cave 
Bear,  and  the  extremities  of  the  bone  are  relatively 
broader  in  the  White  Bear. 

I  have  determined  portions  of  the  fossil  leg-bones 
(tibiae  and  fibulae),  entire  ankle  or  tarsal  bones,  and  bones 
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of  the  hind-foot  (metatarsals  and  phalanges),  by  their  size 
and  general  ursine  characters,  to  belong  to  the  Ursus 
gpelmtSy  &om  different  Cave  localities  in  England :  but  none 
of  these  bones  have  presented  any  well-marked  modification 
of  form  by  which  they  might  be  distinguished,  in  addition 
to  their  size,  from  the  corresponding  bones  in  the  smaller 
extinct  and  existing  species  of  Bear.  But  the  coincidence 
of  such  appreciable  modifications  in  the  femur,  ulna,  and 
humerus,  of  the  great  Cave  Bear,  with  those  in  the  form 
and  proportions  of  the  head,  and  in  the  form  and  the 
relative  size  of  certain  teeth,  offer  as  good  grounds  for  the 
specific  distinction  of  the  Urma  spelaus  as  for  that  of  the 
Ursue  maritimus,  or  of  any  other  existing  species  defined  by 
Pallas  and  Ouvier,  and  admitted  by  the  best  modem  zoolo- 
gists. 

The  question  which  the  Palaeontologist  ought  to  propose 
to  himself  in  his  first  survey  of  the  fossils  of  any  particular 
district,  is  the  value  of  the  differential  characters  which 
such  remains  may  present,  as  compared  with  those  which 
distinguish  the  living  species,  according  to  the  zoological 
systems  and  principles  of  the  time  being.  It  is  true  that 
the  extent  of  the  influence  of  external  causes,  operating 
through  a  vast  series  of  ages,  has  not  yet  been  determined ; 
but  this  only  renders  it  the  more  imperative  to  take  cog- 
nizance of  all  modifications  in  fossils  which,  according  to 
present  knowledge,  cannot  be  so  explained. 

To  refiise  to  recognise  such  differences  as  have  been 
pointed  out  in  the  skeleton  of  the  great  Cave  Bear,  because 
they  may  be  accounted  for  by  a  hypothetical  degeneration 
of  the  specific  type,  and  thereupon  to  record  the  fossil 
species  as  the  primaeval  state  of  the  present  Ursus 
Arctos,  seems  a  voluntary  abandonment  of  the  most  valuable 
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instrnment  in  ulterior  endeavours  to  solve  the  higher  and 
more  general  problems  in  zoology. 

Observation  has  well  determined  the  extent  of  modifica^ 
tion  which  the  skull  of  a  carnivorous  species  may  undergo 
according  to  age,  to  sex,  to  the  free  or  the  constrained 
exercise  of  its  destructive  weapons ;  and  the  relative  size  of 
the  intermuscular  crests,  the  relative  strength  of  the  zygo- 
matic arches,  and  the  proportions  of  the  canines  to  the  other 
teeth  are  well  known  to  vary  within  certain  limits. 

But  in  the  Ursus  spelaus  we  have  to  account  for  the 
greater  relative  size  and  complexity  of  certain  molar  teeth  ; 
for  the  more  extended  diastemata,  accompanying  more 
lengthened  jaws ;  for  a  premature  loss  of  certain  teeth  and 
their  sockets,  without  any  predominating  development  of 
neighbouring  canines  to  account  for  it ;  for  narrower  zygo- 
mata, with  longer  and  higher  parietal  crests ;  for  large 
frontal  sinuses  impressing  a  striking  and  readily  recognis- 
able feature  upon  the  skull. 

M.  de  Blainville  has  endeavoured  to  explain  the  last- 
cited  modification,  on  the  supposition  that  the  primseval 
Bears  had  their  frontal  sinuses  more  developed  in  virtue  of 
their  respiring  a  fresher,  drier,  and  more  invigorating  atmos- 
phere than  their  less  fortunate  and  degenerated  descend- 
ants.* But  we  may  question  whether  the  flat-headed 
Ursus  ferox  has  a  less  exposed  locality  or  breathes  a  more 
humid  and  impure  atmosphere  on  the  rocky  mountains  in 
the  far  west  of  North  America,  than  did  the  Cave  Bears 
of  the  ancient  German  and  British  forests ;  and  we  may 

*  **  LMntensite  meme  de  Pacte  respiratoire  dans  les  lieux  plus  decoaverts,  oii 
I'air  est  plus  vif,  plus  sec,  plus  frais,  d^veloppe  tous  les  sinus  que  se  trouvent  sur 
le  trajet  de  Pair,  et,  des-lors,  les  frontaux  sont  dans  ce  cas  aussi  bien  que  tous 
ceux  qui  entourent  les  fosses  nasales  ;  des-lors  aussi,  par  T^cartement  des  deux 
lames  de  Tos,  le  gonflement  des  fosses  frontales,  ind^pendantes  et  separ^es  par  un 
sillon." — De  Blainville,  Osteogr.,  des  Ours,  p.  36, 
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more  than  doubt  that  the  cold  and  bracing  searbreezes 
inhaled  by  the  still  flatter-headed  Polar  Bear,  should  be 
less  efficient  in  expanding  the  sinuses  along  the  respiratory 
tract,  than  the  musty  air  of  the  sepulchral  retreats  in  which 
the  Cave  Bears  slept  of  old. 

Existing  Bears,  regarded  as  distinct  species  by  modem 
zoologists,  do  in  fact  differ  in  the  relative  convexity  of  their 
forehead,  and  the  flat-headed  species,  as  the  Polar  and 
American  Bears,  are  unquestionably  not  those  which 
habitually  respire  the  least  pure  and  invigorating  air. 
Instead,  therefore,  of  speculating  on  the  atmosphere  as  a 
physical  cause  of  the  inflation  of  the  bony  cells,  it  would  be 
more  profitable,  if  it  were  possible,  to  trace  the  relationship 
between  the  different  degrees  of  development  which  the 
frontal  sinuses  may  present  in  different  species  of  Bears,  and 
their  peculiar  habits  and  modes  of  life.  We  may  thus,  I 
think,  see  the  reason  why,  in  the  piscivorous  species  of  the 
Polar  ice,  the  receptacles  of  air  in  the  bones  of  the  head 
are  least  developed,  viz.,  to  offer  least  resistance  to  its  pro- 
gress through  the  water  when  diving  after  its  prey. 

The  opposite  extreme  in  the  condition  of  the  frontal 
sinuses  of  the  Ursus  spelaus^  may  have  had  some  corres- 
ponding relation  to  the  habits  of  that  gigantic  extinct 
species. 

From  the  great  proportional  size  and  more  complicated 
tubercular  surface  of  the  posterior  molar  teeth,  especially  in 
the  upper  jaw,  and  from  the  greater  complication  on  the 
crown  of  the  smallest  persistent  molar  in  the  lower  jaw, 
one  might  be  led  to  suppose  that  the  Urms  spelam  fed 
more  on  vegetables  than  the  Grisly  Bear  does.  In  which 
case  it  might  be  inferred  from  the  slight  traces  of  abrasion 
in  the  teeth  of  ftill-grown  specimens,  that  the  vegetable 
food,  in  whatever   proportion   it   entered   into  their  diet, 
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was  of  a  soft  nature,  as  berries,  or  tender  twigs  or  sprouts. 
The  size  and  strength  of  the  Ursus  spelam,  and  the  huge 
canines  with  which  its  jaws  were  armed,  would,  however, 
enable  it  to  cope  with  the  large  Buminants  and  ordinary 
Pachyderms,  its  contemporaries  in  ancient  Britain  and 
on  the  Continent,  and  to  successftilly  defend  itself  against 
the  large  Lion  or  Tiger,  whose  remams  have  been  found 
in  the  same  caverns. 

In  regard  to  such  depositaries  of  fossil  remains  in  this 
country  it  has  been  proved,  chiefly  by  the  researches  of  Dr. 
Buckland,  that  England  differs  very  remarkably  from  the 
rest  of  Europe  in  the  small  number  of  its  ancient  bears,  as 
compared  with  the  hyaenas ;  the  proportionate  numbers  of 
Ur8ti>8  spelaus  and  Ify€ena  spelaa  being  reversed  in  the  island 
and  on  the  continent.  How  far  this  difference  depends  on 
the  accident  of  a  discovery  of  retreats  of  the  Hyaena  in 
this  country,  which  remain  to  be  found  on  the  Continent, 
or  whether  it  is  to  be  regarded  as  an  indication  of  some 
geographical  separation  having  existed  at  the  remote  period 
of  these  beasts  of  prey,  analogous  to  that  which  now  divides 
England  from  the  Continent,  may  be  determined  by  ulterior 
researches. 

Having  already  discussed  the  question  of  the  specific 
characters  and  relations  of  the  extinct  Bears  of  this 
country,  I  shall  conclude  by  briefly  indicating  the  chief 
localities  in  which  their  fossil  remains  have  been  discovered. 

The  tusk  of  a  Bear,  equalling  in  size  that  of  the  Ursm 
spelaus^  discovered  by  Dr.  Buckland  in  the  celebrated 
hyaenarcave  at  Kirkdale  in  Yorkshire  has  been  already 
cited.  A  few  teeth  of  a  feline  animal,  indicating  a  magni- 
tude equal  to  the  largest  Bengal  Tiger,  were  also  found. 
The  paucity  of  such  remains  is  rendered  more  striking  by 
the  contrast,  of  the  incalculable  numbers  of  hyaenas''  teeth 
which  the  same  cavern  has  furnished. 
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With  respect  to  the  larger  Oamivora,  Dr.  Buckland  has 
well  observed  that,  "  it  is  more  probable  that  the  Hyaenas 
found  their  dead  carcases,  and  dragged  them  to  the  den, 
than  that  they  were  ever  joint  tenants  of  the  same  cavern.*" 
It  is,  however,  obvious,  he  adds,  that  they  were  all  con- 
temporaneous inhabitants  of  ancient  Yorkshire.* 

In  the  bone-cavern  lately  explored  on  Durdham  Down, 
near  Bristol,  Mr.  Stutchbury  determined,  amongst  the 
remains  of  the  Carnivorous  animals,  one  Bear  and  eleven  or 
twelve  individual  Hysenas. 

In  the  cave  at  Paviland,  in  the  lofty  limestone  cUff  facing 
the  sea  on  the  coast  of  Glamorganshire,  the  following  parts 
of  a  large  species  of  Bear  are  enumerated  by  Dr.  Buck- 
land : — Many  molar  teeth;  two  canines;  the  symphysial 
end  of  two  lower  jaws,  exhibiting  the  sockets  of  the  incisor 
teeth  and  of  the  canines,  the  latter  are  more  than  three 
inches  deep  ;  a  humerus  nearly  entire;  many  vertebrae ;  two 
ossa  calcis  ;  metacarpal  and  metatarsal  bones. 

At  Oreston,  on  the  coast  of  Devonshire,  several  caverns 
or  cavernous  fissures  were  discovered  during  the  quarrying  of 
the  limestone  rock  for  the  construction  of  the  breakwater  at 
Plymouth.  The  first  of  these,  described  in  the  Philoso- 
phical Transactions  for  1817,  contained  the  bones  of  a 
species  of  Rhinoceros ;  in  the  second,  a  smaller  cavern 
distant  one  hundred  and  twenty  yards  from  the  former, 
and  described  in  the  Philosophical  Transactions  for  1821, 
were  found,  associated  with  the  tooth  of  a  Rhinoceros 
and  parts  of  a  deer,  some  teeth  and  bones  of  a  species  of 
Ursus. 

The  fossils  referable  to  the  Bear  here  discovered,  include 
a  canine  tooth,  left  side,  lower  jaw ;  a  canine  tooth,  left 
side,  upper  jaw;  the  penultimate  grinder,  right  side,  uppei" 

*  Reliquiae  Dilavianae,  p.  35. 
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jaw ;  the  penultimate  grinder,  left  side,  lower  jaw ;  a  por- 
tion of  the  sacrum ;  portions  of  two  tibiae  ;  a  portion  of  the 
ulna ;  a  portion  of  the  femur. 

Those  specimens,  which  from  their  smaller  size  and 
modifications  of  form,  are  referable  to  the  Ursus  priscm^ 
have  been  already  described ;  the  remainder  agree  in  size 
with  the  large  Urms  spelaus^  and  I  have  been  gratified  in 
confirming,  by  a  close  examination  of  these  specimens,  the 
accuracy  of  the  opinion  which  Ouvier,  on  analogical  grounds, 
entertained  of  their  nature.* 

Perhaps  the  richest  cave-depositary  of  the  fossil  bones  of 
Bears  hitherto  found  in  England  is  that  called  Eent'^s  Hole, 
near  Torquay.  The  natural  history,  with  a  special  account 
of  the  organic  riches  of  this  cave,  will  be  given  in  the  se- 
cond volume  of  the  "  Eeliquise  Diluvianse,'*'  which  Dr. 
Buckland  is  now  preparing  for  the  press.  It  is  to  the 
assiduous  researches  of  the  late  Eev.  Mr.  Mac  Enery,  that 
the  discovery  of  the  various  and  interesting  fossils  of  this 
cave  is  principally  due,  and  some  of  the  rarest  and  most 
valuable  of  this  gentleman"*s  collection  have  been  lately 
acquired  by  the  British  Museum.  Among  the  Ursine 
fossils  meriting  especial  notice,  are  portions  of  the  skull  and 
teeth  of  the  Ursus  spelaus^  some  of  the  latter  equalling  in 
size  the  largest  specimens  from  the  German  caverns. 

The  anterior  portion  of  a  lower  jaw,  including  the  an- 
chylosed  symphysis,  with  two  enormous  canines,  is  like- 
wise remarkable  from  the  cirqumstance  of  its  retaining  a 

•  "  Sir  Everard  Home  assure  qu*il  y  avoit  des  os  d'ours  dans  cette  caveme 
d*Oreston  pres  Plymouth,  d'oii  Ton  en  a  tant  retire  d'el^phans  et  de  rhinoceros. 
II  y  a  trouY^  une  p^nultieme  molaire  superieure,  une  inferieure  qu^il  declare  de 
Tours  bnm  ou  noir,  et  plusieurs  autres  os  quHl  croit  en  yenir  probablement  aussi ; 
expressions  d^apres  lesquelles  il  semble  qu^il  ne  les  juge  pas  de  nos  especes  des 
cavemes.  lis  me  paroissent  toutefois  devoir  venir  de  ces  especes-ci,  d^utant  que 
M.  Buckland  m''apprend  y  avoir  decouvert  r^cemment  des  os  d^hyenes  et  de 
loups." — Ossenu  Fossiles,  4to.,  1823,  t.  iv.  p.  348. 
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Binall  and  simple-fanged  premolar  in  the  interspace,  or 
diaatemo,  between  the  canines  and  the  double-fanged  mo- 
lars. Similar,  bnt  rare  instances,  from  Continental  cares, 
of  this  variety  in  the  ITraua  tpelaas,  have  been  noticed 
above. 

Amonggt  the  bones  of  the  tmnk  and  extremities  of  the 
ITrsm  tpeUtts  from  Kent's  Hole,  there  occur  remarkable 
examples  of  diseased  action ;    a  lumbar  vertebra,  for  ex- 
ample, presents  extensive  exostosis  from  the   mider  part 
Fiff.  34.  and  sides  of  the  body ;  the 

distal  extremity  of  a  radius 
(^ff.  Si)  exhibits  an  oblique 
fractore  of  that  bone,  in  the 
attempt  to  heal  which  a  new 
and  irregnlar  ossific  mass  has 
been  deposited  on  the  surface 
of  the  bone.  Several  bones 
and  teeth  of  the  Bear  from 
Kent's  Hole  exhibit  very 
decided  marks  of  having 
been  gnawed,  most  proba- 
bly by  a  hyEena.  One  of 
the  fr-agments  of  the  lower 
jaw  of  a  young  Bear  (_/f^. 
36)  shows  the  same  interest- 
ing transitional  state  of  den- 
tition which  has  been  dis- 
covered in  fossils  from  the 
Continental  Bear-caves.  The 
point  of  the  permanent  ca- 


Foeail,  i  nat.  d 


nine  {I)  has  just  protroded  from  its  socket,  and  the  crown 
of  the  last  molar  {m)  is  hollow  and  without  a  fang. 

The   unstratified   drift    and    newest   tertiary  strata   in 
several   localities    of   England    have    yielded   remains   of 
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large  carnivorous  quadrupeds,  and  among  them  those  of  the 
Bear. 

In  the  valley  of  the  Thames  these  deposits  afford  con- 
siderable quantities  of  brick-earth,  and  in  working  this 
material  at  Grays  in  Essex,  and  also  at  Whitstable,  re- 
mains of  a  large  species  of  Ursus  have  been  discovered. 

Mr.  Brown  of  Stanway  has  obtained  remains  of  a  large 
species  of  Bear  from  the  freshwater  formations  of  Clacton, 
where  they  are  associated  with  the  Mammoth,  Ehinoceros, 
and  other  large  extinct  quadrupeds.  The  lower  jaw  from 
the  lacustrine  beds  near  Bacton,  in  Norfolk,  containing 
evidences  of  the  Mammoth,  Trogontherium,  Palseospalax, 
and  other  extinct  quadrupeds  is  referable,  as  has  been  already 
pointed  out,  to  the  Ursus  spelaus. 

In  the  newer  pliocene  fluviatile  deposits  traced  by  Mr. 
Strickland  from  Warwickshire  into  the  valley  of  the  Severn, 
near  Tewkesbury,  the  remains  of  a  Bear,  which  is  regarded 
with  great  probability  as  one  of  the  extinct  species  of 
Ursus^  were  discovered  associated,  as  in  the  freshwater  de- 
posits in  Essex,  with  remains  of  Hippopotamus,  Ehino- 
ceros, Mammoth,  the  great  Aurochs,  Wolf,  and  Deer. 

The  latest  Ursine  remains  having  any  claim  to  be  ad- 
mitted into  a  record  of  British  Fossils,  are  the  entire  skull 
and  portions  of  the  upper  and  lower  jaws  of  the  Bear  from 
the  Cambridgeshire  Fen,  and  they  belong  to  the  existing 
European  black  variety  of  the  Ursus  Arctos. 

The  oldest  fossil  referable  to  the  genus  Ursu^  from  Bri- 
tish strata  is  the  crown  of  a  molar  tooth,  which  was  found 
associated  with  the  teeth  of  a  hog,  and  of  a  species  of 
Felis  as  large  as  a  Leopard,  at  Newboum,  near  Woodbridge^ 
Suffolk.  Mr.  Lyell,  after  examining  the  locality  from 
which  Mr.  Colchester  obtained  these  teeth,  inclines  to  the 
belief  that  they  came  from  the  red  crag.  The  Bear'^s 
tooth  is  the   antepenultimate   grinder   of  the   right   side. 
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Upper  jaw;  it  is  smaller  than  the  correBponding  tooth  in 
.  the  Ursus  spelttus.  Similarly  coloured  and  triturated  teeth 
of  fishes  have  been  procured  in  abundance  from  the  same 
pit.  According  to  this  view,  the  fossil  Bear  in  question 
belongs  to  the  miocene  strata.* 

In   conclusion,   it   may  be   stated   on   the   evidence  at 
present    acquired,   that   the    period   of   the   exist^ce  of 

Fig.  35. 


V.  Arctos,  U.  prucm,  U.  epeWoB. 

the  Ursine  genus  in  this   island  has   extended  from   the 

*  For  the  data  respecting  Mt  view  the  reader  is  referred  lo  Mr.  Ljell'j  paper 
in  the  "  Annals  of  Natural  Historf."    Mo.  23,  pp.  167  and  18S,  1839. 
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middle,  or  miocene  tertiary  formations,  through  the  older 
and  newer  pliocene,  and  that  the  genus  surviving,  or  under 
a  new  specific  form  reappearing  after  the  epoch  of  the  depo- 
sition and  dispersion  of  those  enormous,  unstratified,  super- 
ficial accumulations  of  marine  and  freshwater  shingle  and 
gravel,,  called  drift  and  diluvium,  has  been  continued 
during  the  formation  of  vast  fens  and  turbaries  upon  the 
present  surface  of  the  island,  and  until  the  multiplication 
and  advancement  of  the  human  race  introduced  a  new  cause 
of  extermination,  under  the  powerftd  influence  of  which 
the  Bear  was  finally  swept  away  from  the  indigenous 
Fauna  of  Great  Britain. 

The  adjoining  figures  illustrate  the  characters  derivable 
from  the  lower  jaw  and  its  dentition,  of  three  of  the  species 
by  which  the  genus  has  been  represented  in  England, 
during  the  different  periods  above  cited,  c,  fig.  35,  is  the 
jaw  of  the  extinct  Utbus  spelam^  from  the  Norfolk  pliocene ; 
it  shows  the  complex  premolar  (3  ji)  and  the  long  toothless 
interval  between  it  and  the  canine :  b  is  the  jaw  of  the 
Ursus  priscus  of  the  post-pliocene  epoch,  in  which  the  inter- 
val is  shorter  and  retains  the  first  small  premolar  (1  jp)  :  a 
is  the  jaw  of  the  Uraus  Arctos  from  the  Cambridge  fen, 
in  which  the  shorter  interval  retains  two  small  premolars, 
and  the  third  (3  p)  has  ^  more  simple  crown. 

With  the  present  experience  of  physiologists  as  to  the 
range  of  variety  of  which  a  specific  form  is  susceptible, 
through  the  long  continued  operation  of  external  influences, 
we  cannot  attribute  the  anatomical  differences  which  have 
been  pointed  out  in  the  fossil  teeth  and  bones  of  Bears  derived 
from  the  above-cited  series  of  formations,  to  varieties  of  one 
species  produced  by  such  accidental  causes.  On  the  con- 
trary, those  Bears  which  existed  anterior  to  the  present  con- 
dition of  the  surface  of  the  British  Islands  must  be  referred 
to  two  species  distinct  from  any  now  known,  and  which  have 


disappeared  altogether  from  the  fece  of  the  earth.  More- 
over, the  two  extinct  species  alluded  to,  called  Unua  gpelatit 
and  t/rem  priscus,  have  not  come  after  each  other,  as  they 
themselves  have  been  succeeded  by  the  Urtua  Arctos  in  later 
times,  but  their  fossil  remiutis  are  found  associated  together 
in  the  caves  of  Britain,  as  in  those  of  the  Continent.  This 
is  a  circumstance  which  of  itself  weighs  against  the  hypo- 
thesis, that  the  present  European  Bears  are  the  degenerate 
descendants  of  the  huge  Spelaaa  species. 

The  Ursus  jtriscm  scarcely  differs  less  than  the  ZTrsus 
Arctos  from  the  Utsus  spelxus,  yet  it  is  as  ancient  a  species 
as  the  more  formidable  one,  and  has  equally  suffered 
from  causes  of  extinction  which  we  are  at  present  imable 
fully  to  understand. 

On  the  other  hand,  we  may,  by  the  study  of  British 
fossils  alone,  avoid  the  error  of  the  opposite  extreme  of 
multiplying  nominal  species,  if,  guided  by  the  known  laws 
that  regulate  the  range  of  deviation  from  a  true  specific 
type,  we  make  due  allowance  for  diversities  of  age  and  sex 
in  a  carnivorous  and  combative  quadruped  like  the  Bear ; 
and  we  thus  distinguish  from  the  Ursua  priscus,  or  the 
Ursm  Arctos,  the  fossil  remains  of  young,  though  adult, 
individnals,  and  those  of  the  females  of  the  great  fTrsus 
epditus,  which  have  given  rise  to  the  nominal  species, 
Ursm  arctoideua  and  Ursus  planus. 


g  UrauB  spelsus.     Kent'*  Hole. 
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Nat.  tim,  fo>u,il,  Kenc'a  Hole. 

MELES  TAXUS.     Badger. 

MeUs  aJgaritfiaaUt,  11.  voN  MsVElt,  PalaolagicB,  1832,  p.  47. 

MdreaufosaU,  Schhuilino,  OBseni.  Fou.  de  Liege,  torn.  L  p.  1 J8. 

Whilst  some  of  the  larger  species  of  Bear  have 
yielded  to  the  influence  of  the  last  genera]  physical 
changes  which  the  surface  of  the  earth  ha,s  undergone, 
and  the  entire  genus  has  heen  blotted  out  of  the  indigenous 
Fauna  of  Oreat  Britain  by  the  hostility  of  man,  a  compa- 
ratively weak  and  diminutiTe  species  of  the  Ursine  family 
has  survived  both  causes  of  extirpation.  The  remains 
of  a  Badger,  not  distinguishable  from  the  existing  British 
species,  have  been  discovered  id  the  caves  at  Torquay  and 
Berry  Head,  Devonshire,  in  juxtaposition  with  the  bones  of 
the  extinct  Mammalia,  and  manifesting  precisely  the  same 
mineral  condition,  so  that  no  reasonable  doubt  can  be  entei^ 
tained  of  their  equal  antiquity  with  the  Spelfean  Bear, 
Hytena,  and  Tiger.  Bones  of  the  Badger,  as  might  be  ex- 
pected from  its  habits  of  burrowing  and  concealment,  have 
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likewise  been  found  in  the  dark  recesses  of  caves,  which  were 
evidently,  by  their  chemical  condition,  the  remains  of  ani- 
mals recently  introduced  into  such  localities,  but  these  are 
readily  distinguishable  from  the  true  absorbent  fossils. 

The  most  perfect  fossil  specimen  from  British  localities 
is  alluded  to  by  M.  de  Blainville,*  on  the  authority  of  Mr. 
Mac  Enery,  as  having  been  found  in  Kent'*s  Hole.  It 
is  now  preserved  in  the  British  Museum,  and,  with  the 
obliging  permission  of  Mr.  Konig,  has  been  figured  for 
the  illustration  of  the  present  section  {Jig.  37).  It  is 
an  entire  ramus  of  the  lower  jaw,  with  all  the  teeth  in  situ 
except  two  of  the  incisors  and  the  second  premolar.  It 
corresponds  precisely  in  size  and  shape,  and  in  the  forms 
and  proportions  of  the  several  kinds  of  teeth,  with  the 
existing  male  Badger.  The  last  premolar  (p)  answering 
to  the  camassial  or  sectorial  tooth  in  the  typical  Carni- 
vora^  has  the  same  large  size  and  complicated  crown,  and 
the  first  true  molar  (m)  which  terminates  the  series,  has 
the  same  diminutive  size  as  in  the  common  Badger. 

We  may  conclude,  therefore,  that  the  food,  like  the 
dentition,  of  the  diminutive  plantigrade  associate  of  the 
gigantic  Cave  Bear  and  Hysena,  must  have  been  the  same 
a£i  that  of  its  existing  descendant ;  and  that  it  must  have 
owed  its  safety  from  the  formidable  contemporary  beasts 
of  prey,  to  the  same  cautious  concealment  and  nocturnal 
habits  which  still  continue  to  preserve  the  harmless  species, 
amidst  the  more  numerous  and  dangerous  class  of  enemies 
which  has  arisen  from  the  increasing  population  of  a  civi- 
lized country. 

Fossil  remains  of  the  Badger  have  been  discovered  in 
the  cave  at  Berry  Head,  Devon.  They  have  been  obtained 
on  the  Continent,  hitherto,  exclusively  from  cave  localities. 

*  Ost^ographie  de  Sub-ursus,  p.  47  • 
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M.  de  Blalnville*  cites  amongst  the  fossil  bones  of  the 
Meles  tdxus^  a  portion  of  a  lower  jaw  from  the  grotto  of 
Avison,  in  the  department  of  the  Gironde.  But  the  most 
perfect  collection  of  the  remains  of  the  Badger  is  that 
described  by  Dr.  Schmerling,"}*  in  his  account  of  the  fossils 
of  the  caverns  near  Liege ;  it  is  there  expressly  asserted 
that  the  bones  of  the  Meles  were  found  under  the  same 
circumstances  and  in  the  same  fossilized  state  as  those  of 
the  Urms  spelaus,  and  other  extinct  quadrupeds  from  the 
same  caverns ;  and,  after  a  detailed  comparison  of  the  fossils 
with  the  bones  of  the  recent  Badger,  the  historian  of  the 
Belgian  bone-caves  afiirms  their  specific  identity. 

A  fossil  skull  of  a  Badger  in  the  Museum  of  the  Philoso- 
phical Institution  at  York,  would  seem  to  carry  the  anti- 
quity of  the  Meles  taxus  to  a  higher  point  than  the  Cave 
epoch,  and  as  far  back  as  any  species  of  the  Ursine  genus 
has  been  traced.  The  specimen  is  stated  to  have  been 
obtained  from  the  red  crag  at  Newboum,  in  Suffolk,  and 
Professor  Phillips  has  assured  me,  that  it  has  the  same 
mineralized  condition  and  general  appearance  which  cha- 
racterise the  ordinary  and  recognised  fossils  of  that  mio- 
cene  formation.  Should  this  specimen  prove  authentic, 
the  Meles  taxm  is  the  oldest  known  species  of  Mammal 
now  living  on  the  face  of  the  earth. 

My  friend  Mr.  Bell  J  has  pleaded  the  cause  of  the  poor 
persecuted  Badger,  on  the  ground  of  its  harmless  nature  and 
innocuous  habits;  the  genuine  sportsman  will,  doubtless, 
receive  favourably  the  additional  claim  to  his  forbearance 
and  protection  which  the  Badger  derives  from  its  ancient 
descent. 

*  Loc.  cit  p.  47.        +  Loc  cit.  p.  158.        t  British  Quadrapeds,  p.  123. 
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CARNIVORA. 
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PUTORIUS   VULGARIS.    Pole-cat. 

£Spa»  de  la  grtaidtar  da  Paiau,  CuvuER,  Ou.  FoH.  iv.  p.  467. 

MuOela  arUiqaa,  H.  VON  MbVBH,  Paleeologics,  1832,  p.  54' 

MwfeJa  Patorim  Fasiilu,  ScUHERLlNO,  Oweni.  Foga.  de  LiJge  1S33, 

torn.  ii.  pL  L  £gi.  1  and  2. 

FoasiL  remains  of  Mammalia  much  smaller  than  the 
Badger  have  been  discovered  in  bone-caves  and  raised 
beaches  in  England,  and  give  equal  proof  of  their  contem- 
poraneity with  the  extinct  species  of  the  Cave  epoch :  de- 
monstrating that  the  Pole-cat  and  Stoat,  for  example,  have 
survived,  aa  species,  those  changes,  or  catastrophes,  during 
which  their  gigantic  contemporaries  perished ;  and  that  they 
have  either  been  continued  down  to  the  present  time  by 
uninterrupted  descent  from  generation  to  generation,  without 
any  appreciable  alteration  of  their  specific  character ;  or, 
that,  having  perished  with  the  ITrsue  ^el/eus,  they  have 
agiun  been  introduced  at  a  subsequent  epoch  under  the 
same  specific  form. 
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The  fossil  remains  of  a  small  Carnivore  of  the  Weasel- 
family  (Mmtelida)^  of  the  same  size  as  the  common  Pole- 
eat,  were  first  noticed  hy  Cuvier,  in  his  Memoir  "  On  the 
Bones  of  Camivora,  associated  with  those  of  Bears  in 
Hungary  and  Germany,^'  published  in  the  "  Annates  du 
Museum,**'  for  1807,*  and  subsequently  reproduced  in  the 
successive  editions  of  his  great  work  on  extinct  animals. 

The  remains  in  question  were  a  few  bones  of  the  trunk 
and  extremities :  one  of  the  vertebrae,  the  antepenultimate 
dorsal,  difiered  from  that  in  the  common  Pole-cat,  and 
resembled  that  in  the  Cape  species,  called  Zorille,  in  its 
greater  breadth  compared  with  its  length ;  an  approximation 
which  Cuvier  recognised  with  much  interest,  seeing  that 
the  bones  of  the  Cave  Hyaena  resembled  most  closely  those 
of  the  existing  spotted  Hyaena  of  the  Cape.-(-  The  other 
remains,  however,  of  the  little  fossil  Carnivore  bore  a  closer 
resemblance  to  the  bones  of  the  common  Pole-cat,  which 
induced  Cuvier  to  leave  its  afiinities  doubtfiil,  and  to  for- 
bear adducing  the  Cave  Polecat  in  support  of  a  once 
favourite  idea,  that  it  was  in  Southern  Africa  that  we 
should  look  for  the  existing  quadrupeds  most  nearly  allied 
to  those  extinct  species  recognised  by  bones  found  in  the 
Caves  of  Europe. 

The  entire  skull  (Jiff.  38),  discovered  in  association  with 
larger  extinct  quadrupeds  in  the  bone-cave  recently  explored 
at  Berry  Head,  Devon,  by  the  Rev.  Mr.  Lyte,  affords  decisive 

•  Tom.  ix.  p.  437. 

t  ''La  vertebre  dorsale  est  moins  longue  et  plus  grosse  que  dans  le  puiois :  elle 
ressemble  a  celle  du  zorille,  et  ce  rapprochement  me  frappa  d^abord  singulierement, 
YU  que  les  os  d^hyene  de  ces  cavemes  ressemblent  aussi  beaucoup  a  ceux  d' 
hyene  tachet^e,  qui  vient  du  Cap  comme  le  zorilleJ*'* — Ossem,  Foss.  ed.  cit.  p.  467. 

M.  de  Blainyille  affirms,  upon  a  re-examination  of  the  fossils  described  by 
Cuvier,  that  the  dorsal  yertebra  is  the  last  of  that  series  in  the  Martin-cat  (Fouine) 
and  belongs  to  a  distinct  animal  from  the  pelvic  bone  and  caudal  vertebrae,  both 
which  he  refers,  with  Cuvier,  to  the  Pole-cat. — Osieographie  de  Afustela,  p.  57. 

1 


114  MUSTEUDiE. 

evidence  against  its  identity  with  the  Zorille  {Zorilla 
capensis)^  and  in  favour  of  its  specific  relations  to  the  com- 
mon Pole-cat  (Futorius  vulgaris).  The  fossil  slightly  ex- 
ceeds in  size  the  recent  skulls  of  this  species,  and  the  canine 
teeth  of  the  fossil  are  relatively  larger,  but  the  correspon- 
dence in  every  proportion  and  in  the  relative  position  of 
each  process,  foramen,  and  suture,  is  so  close,  that  the  above 
specified  difierences  must  be  referred  to  the  characteristics  of 
a  large  and  vigorous  male  animal.  The  last  tooth — the 
tubercular  or  first  true  molar,  m,  fig.  39 — of  both  upper 
and  lower  jaws  is,  indeed,  rather  smaller  in  the  fossil  than 
in  the  recent  skulls :  but  I  find  in  these  that  it  varies  in 
size  more  than  the  other  molar  teeth  do.  The  specimen 
figured  in  M.  de  Blainville's  "  Osteographie,  Mustela,"  PL 
xiii.,  exhibits  the  variety  in  which  the  tubercular  grinders 
are  large. 

The  differences  observable  in  the  dentition  of  the  fossil 
Putorim  of  the  Caves,  and  in  that  of  the  Cape  Zorille,  are 
much  more  decisive.  The  canines  are  considerably  smaller 
in  the  Zorille :  the  sectorial,  or  penultimate  teeth — the  last  of 
the  premolars — are  smaller,  and  that  of  the  lower  jaw  has  a 
broader  crown  in  the  Zorille  :  the  first  two  small  premolars 
of  the  upper  jaw  are  further  apart,  and  the  corresponding 
teeth  of  the  lower  jaw  have  the  hinder  margin  of  the  com- 
pressed crown  notched,  forming  two  hinder  tubercles  instead 
of  one  as  in  the  Putorius  vulgaris  and  in  the  fossil  under 
consideration. 

An  almost  entire  skull  of  a  Pole-cat,  in  the  usual  condi- 
tion of  fossil  remains  of  extinct  quadrupeds,  has  been  found 
in  one  of  the  raised  beaches  near  Plymouth. 

The  fossil  remains  of  Putorius  alluded  to  by  M.  de 
Blainville,  as  cited  by  M.  Keferstein  from  the  "  Reliquia) 
Diluvianae,*"  belong  exclusively  to  the  smaller  species,  the 
subject  of  the  next  section. 
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Dr.  Schmerling  has  figured  the  entire  skull  of  a  fossil 
Pole-cat  from  one  of  the  caves  in  Belgium,  and,  like  that 
from  Berry  Head,  it  is  identical  with  the  existing  Putorius 
'vulgaris. 

In  the  subjoined  cuts  of  the  teeth  of  the  last-cited  fossil, 
i  indicates  the  alveoli  of  the  three  incisors  of  the  upper  jaw ; 
I  the  socket  of  the  great  laniary  or  canine  tooth  ;  p  m  the 
teeth  included  between  the  dotted  lines,  and  called  pre- 
molars, the  largest  being  the  '  camassiere '  of  the  French 
Anatomists,  or  the  '  sectorial  tooth  ^ ;  w  is  the  true  molar, 
or  tubercular  tooth,  the  only  one  of  that  kind  developed  in 
the  present  family  of  Carnivora. 


Fig.  39. 


Upper  jaw. 


Under  jaw. 


Fossil  Pole-cat,  nat.  size. 
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PUTORIUS  EBMINEUS.     Stoat. 

Foinl  Wtatd,  Buckland,  ReliqouB  DiluTiann,  pp.  IB,  73.  PL  li.  Ggt.  28, 

29.  PL  uiiL  figi.  11,  12,13. 
Bddit  commune,  CuviiEi,  Om.  Fou.  i>.  p.  47S. 
PiUornu  mUgarit,       Ow»S,  Report  of  Brit  AMoriation,  1842. 

The  moBt  iimtructive  fossil  of  the  audeiit  Britbli  Ermine 
was  discovered  by  Mr.  Bartlett  of  Plymouth  in  the  Bone- 
cave  at  Berry  Head,  and  is  now  in  the  British  Museum. 
It  is  a  remarkably  perfect  skull,  with  the  lower  jaw  ce- 
mented bj  stalactitic  matter  in  its  natural  position  (^Jig. 
40) ;  the  specimen  is  absorbent  from  the  loss  of  animal 
matter,  and  slightly  st^ed  red  by  the  fermginons  deposit 
of  the  waters  which  percolated  the  limestone  6seures.  The 
zygomatic  arches  are  broken,  but  the  teeth  are  unusually 
complete,  the  incisors  of  the  upper  jaw,  uid  the  long, 
slender,  and  sharp  canines  in  both  jaws  being  entire. 

The  size  of  this  skull,  and  a  slight  superiority  of  breadth 
in  proportion  to  its  length,  indicate  it  to  have  belonged  to 
the  larger  species  of  Weasel,  called  the  Stoat  or  Ermine 
{Pviwiut  ermia&m).  Fig.  41,  shows  a  small  exostosis  or 
bony  tumour  on  the  right  os  trontis  of  the  specimen. 
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Should  the  entire  skeleton  or  the  whole  series  of  caudal 
vertebrae  of  the  same  individual  ever  be  found  in  a  fossil 
state,  they  would  yield  more  decisive  evidence  in  respect  of 
the  two  existing  British  species,  since  the  Stoat  has  seven- 
teen vertebrae  in  the  tail,  and  the  common  Weasel  but 
fifteen, 

A  less  entire  skull  {fig,  42),  which,  by  its  size,  must  also 
be  referred  to  the  larger  Weasel,  (Putorius  ermineus^)  dis- 
covered by  Mr.  Mac  Enery  in  Kenfs  Hole,  and  having  all 
the  fossilized  characters  of  the  extinct  mammals  of  that 
rich  natural  mausoleum,  is  now  also  in  the  British  Museum. 
In  this  skull  the  thin  cranial  bones  are  broken  away :  the 
lower  jaw  is  lost,  but  the  upper  molar  teeth  are  preserved 
in  situ. 

The  specimen  is  cited  by  M.  de  Blainville,  from  a  figure 
of  it  conununicated  to  him  by  Mr.  Mac  Enery,  as  appeiv 
taining  without  any  doubt  to  the  common  Weasel*  (Belette). 
As  there  is  no  appreciable  difference  in  the  dentition  of  the 
Ermine  and  common  Weasel,  the  question  cannot  be  satis- 
fectorily  determined ;  but,  if  the  present  specimen  belong  to 
the  Putorius  vulgaris^  it  indicates  an  individual  of  unusually 
large  size. 

Dr.  Buckland  first  made  known  the  fact  that  the 
Weasel  had  been  associated  with  the  extinct  Hyaena,  a  few 
jaws  and  teeth  of  this  small  vermineous  carnivore  having 
been  found  fossil  in  the  celebrated  cave  at  Eirkdale.  Two 
of  these  teeth,  the  sectorial  premolar  and  the  tuberculate 
true  molar  of  the  upper  jaw,  are  figured  by  the  author  of 
the  "  Reliquiae  Diluvianae,''  and  they  are  pronounced  by 
Cuvier  to  be  exactly  like  those  teeth  in  the  common  exist- 
ing species :  they,  however,  equally  resemble  those  of  the 
Ermine.     The  lower  jaw  from  the  Kirkdale  cavern,  figured 

•  Loc.  cit.  p.  69. 
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in  PI,  xxiii.  fig.  13,  of  the  "  BeliquiiB  Diluviaiue,"  fully 
equals  in  size  that  of  the  largest  Piitorim  ermimua,  and 
exceeds  the  fossil  jaw  fignred  by  Dr.  SchmerliDg,  in  his 
work  on  the  Fossils  of  the  Bel^an  OaTems. 

Further  evidence  of  the  antiquity  of  the  Weasel  is 
adduced  by  Dr.  Buckland,  on  the  authority  of  Mr.  Clifl, 
from  marks  of  nibbling  by  the  incisor  and  canine  teeth  of 
a  small  quadruped,  of  the  size  of  a  Weasel,  on  the  ulna  of 
a  Wolf  and  the  tibia  of  a  Horse,  found  fossil  in  one  of  the 
caves  at  Oreston  :  and  the  author  of  the  "  Beliqnise  Dilu- 
vianec  "  observes,  with  his  usual  acumen,  that,  "  the  weasel's 
teeth  must  have  made  their  impressions  on  the  bones  of  the 
wolf  and  horse  before-  they  were  buried  in  diluvial  mud." 
The  account  which  Mr.  Bell  has  given,  in  his  History  of 
the  existing  Quadrupeds  of  Britain,  of  the  food  and  habits 
of  the  Weasel,  is,  however,  scarcely  reconcileable  with  the 
idea  of  its  applying  its  slender  acuminate  teeth  to  the  act 
of  gnawing  bones,  and  we  shall  be  justified,  therefore,  in 
requiring  further  evidence  before  admitting  the  Putoriut 
vulgaris  into  the  catalogue  of  British  Fossils,  as  the  as- 
sociate of  the  extinct  Mammalia  of  the  Oreston  caves. 
^-  <!■  Pig.  42. 
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Nat.  uze.     Fens,  CambridgcaLiic. 

LUTRA   VULGARIS.     Common  Otter. 

Mailela  Lutra,  M.  Ds  SBiutsa  and  DUBRUSiL,  Mem.  du  Musfum, 

torn,  iriii.  p.  33*.  PI.  17,%.  Hand  IS. 

Lidra  taOiqua,  H.  v.  Mxvbb,  Palseolof^ca,  p.  55. 

Laatn,  Croizbt  and  Jobeut,  Oasem.  Fobs,  du  Puy-de- 

Dome,  p.  89. 

Potama&mmi  VaB^onH,  Geoffiv;  St.  Hitoiie,  cited  in  De  Blainiille'a  Ouio- 
graphie, 

Lalra  wJgatia,  Owbn,  Report  of  Brit.  AesociB^n,  1342. 

The  fen-lands  of  Cambridgeshire,  as  I  am  informed  by 
my  IHend  Professor  Sedgwick,  to  whom  I  am  also  indebted 
for  the  opportunity  of  describing  and  figuring  the  subject  of 
the  above  engraving  {Jig.  43),  ai^  chiefly  composed  of  turf- 
bog,  occasionally  alternating  with  marl  aad  clay  containing 
iresb-water  shells  of  living  species ;  they  commence  a  little 
below  Cambridge  and  are  irregularly  expanded  on  both 
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Sides  of  the  river,  as  far  as  the  sea-coast.     lu  Littleport- 
fen,  below  Ely,  those  marsh  lands  are  of  very  wide  extent, 
and  are  gradually  blended  with  the  great  marshes  of  the 
Bedford  level.     The  turf-bogs  are  of  irregular  thickness, 
varying  from  two  or  three  feet,  up  to  fourteen  or  fifteen 
feet,  and  rest  either  inmiediately  upon  the  gault,  Kimme- 
ridire  clay,  and  Oxford  clay,  or  more  rarely  upon  the  thin 
beds  of  gravel  which  have  been  partially  drifted  over  these 
(Treat  horizontal  argillaceous  deposits.     In  all  the  fens  under 
cultivation  the  turf-bog  is  cut  through  in  various  places  to 
oet  at  the  subjacent  clay,  which  is  now  commonly  used  as  a 
top  dressing  for  the  corn-land:    in   digging  for  this  clay 
blackened  bones  are  occasionally  found  inunediately  under  the 
bog,  and,  therefore,  either  resting  on  the  marly  surface  of  the 
Kimmeridge  and  Oxford  clays  or  on  the  surface  of  the  thin 
layers  of  drifted  and  finely  comminuted  gravel,  composed  of 
flints  from  the  chalk  escarpment,  and  of  pebbles  from  the 
green  sands  and  oolites.      On  such  a  bed,,  beneath  about 
ten  feet  of  peat-bog,  the  fractured  skull  and  lower  jaw,  with 
a  few  other  bones,  of  the  Otter,  were  found  associated  with 
the  antlers  of  a  Roe-buck. 

They  presented  the  same  blackened  colour  and  increased 
specific  gravity  that  characterise  the  bones  of  the  Bear, 
Wolf,  Wild  Boar,  and  Beaver,  which  have  been  found  under 
similar  circumstances,  and,  like  these  animals,  which  now  no 
longer  exist  in  England,  the  Otter  in  question  must  have 
lived  before  the  fen-lands  began  to  accumulate. 

The  jaws  which  preserve  their  series  of  teeth  nearly  com- 
plete, exhibit  the  characteristic  dentition  of  the  Otter ;  the 
incisors  {Jig,  44,  %)  are  wanting :  the  canines  {J)  are  shorter 
than  those  of  the  Fox,  narrower  than  those  of  the  Badger, 
larger  and  relatively  thicker  than  those  of  the  Martin-cat, 
and  might,  therefore,  be  recognised  if  found  detached ;  p. 
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indicates  the  premolar  teeth,  of  which  the  first  in  the  upper 
jaw,  which  is  absent  in  the  Pole-cat  and  Weasel,  retains 
its  characteristic  place  on  the  inner  side  of  the  canine  :  the 
sectorial  premolar  «,  has  its  inner  lobe  much  more  developed 
than  in  Putorius,  and  the  tubercular  molar  is  relatively 
larger.  Similar  modifications  of  these  teeth  distinguish  the 
dentition  of  the  lower  jaw  of  the  Otter,  which  agrees  in  the 
number  and  kind  of  teeth  with  that  of  the  Pole-cat.  The 
increased  grinding  surface  relates  to  the  inferior  and  coarser 
nature  of  the  animal  diet  of  the  Otter,  the  back  teeth  being 
thus  adapted  for  crushing  the  bones  of  the  fishes  before 
they  are  swallowed.  The  fossil  Otter  of  the  Cambridge- 
fens,  if  the  specimens  may  be  termed  fossil,  does  not,  like 
the  Otter  of  the  caves  at  Lunel-vieil,  surpass  the  existing 
individuals  in  strength  or  size :  the  craniimi  wa£i,  in  fact, 
somewhat  less  than  that  of  the  old  male  Otter  with  which 
I  compared  it.* 

A  portion  of  the  lower  jaw  of  an  Otter,  from  the  Norwich 
crag  at  Southwold,  and  the  characteristically  bent  humerus 
from  the  same  formation  near  Aldborough,  which  Mr.  Lyell 
has  proved  to  be  partly  of  fluviatile  origin,  carry  the  date 
of  the  Lvtra  rndgaris  in  England,  as  far  back  as  the  older 
pliocene  period. 

I  have  hitherto  met  with  no  fossil  remains  of  the  Otter 
in  the  newer  pliocene  fresh-water  deposits  of  England,  and 
the  amphibious  habits  and  cautious  concealment  of  the  Otter 
prevent  any  surprise  at  the  absence  of  its  remains  in  those 
ossiferous  caves  which  have  served  as  retreats  to  the  larger 
extinct  Camivora,  and  which  have  yielded  so  many  valuable 
evidences  of  the  antediluvian  inhabitants  of  Gtreat  Britain. 

*  M.  de  Blainyille  cites  this  spelaean  Otter  as  the  Lidra  asUiqua ;  bat  M.  Marcel 
de  Serres  expressly  states,  in  respect  to  the  most  characteristic  fossil  bone, — 
^  Notre  maxillaire  se  distingue  done  uniquement  par  sa  force  et  ses  proportions  de 
celoi  de  la  Loutre  commune.**    Mem.  du  Museum,  torn.  xriiL  p.  337. 
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Whatever  revolutions  the  sur&ce  of  this  island  lias  sub- 
Bequently  nndergone,  the  Otter,  aa  a  species,  stiU  survives. 
The  Beaver  was  its  aasotiate  in  the  tmcient  rivers  of  Eng- 
land, from  the  pliocene  era  down  to  the  historical  period, 
when  this  large  herbivorous  rodent  finally  disappeared,  ac- 
cording to  some  Naturalists,  in  the  year  1188.  The 
intimate  dependence  of  the  Beaver  apon  the  bark  of  trees 
for  food,  and  upon  the  wood  for  the  fabrication  of  its  dams 
and  dwelling-place,  makes  its  extirpation  a  very  obvious 
consequence  of  the  clearance  of  the  forests  of  England. 

The  Otter,  independent  of  the  vegetation  which,  of  yore, 
overshadowed  the  rivers  which  it  haunted,  burrowing  in 
their  banks  for  shelter  and  concealment  and  preying  ex- 
clusively on  their  scaly  inhabitants,  has  been  comparatively 
little  affected  by  the  changes  which  cultivation  has  pro- 
dnced  in  the  lands  through  which  those  streams  now  flow. 


Otter,  nai.  n»,  Feni,  Cimbridgediiie. 
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Fouil  Waif,  i  oat.  size,  Kent'a  Hale. 


CANIS  LUPUS.    Wolf. 


Ltrapfoaile, 
Cataa  Lapia, 


CuviBR,  Annales  des  Museum,  tom.  i.  p.  433  ; 

Fosa.  tarn.  it.  p.  453. 
Clipt,  Philas.  Toma.  1823,  p.  90.  PI.  viii.  and  li 
BucKLAND,  Reliq.  Dilav.  pp.  1 S,  75,  89. 
GoLDFUSB,  Nova  Acta,  Nat.  Curios,  t.  xi.  pt>  ii.  ] 
ScHUSRLiNG,  Ossein.  Fobs,  de  Liege,  t.  iL  PL  ii.  iii. 
Owen,  Report  of  Brit.  Aaaociation,  1 842. 


The  fossilized  state  of  bones  and  teeth  of  the  Wolf  dis- 
covered in  caves,  and  their  association  with  remains  of  ex- 
tinct species  of  Mammalia  found  in  the  same  state  Emd 
position,  carry  back  the  date  of  the  existence  of  this  Cai^ 
nivore  in  great  Britain  to  the  period  anterior  to  the  depo- 
sition and  dispersion  of  the  superficial  drift.  At  a  sub- 
sequent period,  when  evidence  of  the  state  of  the  British 
Fauna  can  be  derived  from  historical  records,  we  find  the 
Wolf  amongst  the  earliest  animals  which  are  thus  noticed. 
In  Ireland,  a  species   continued   to   exist  until  the  year 
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1710;  in  Scotland,  to  the  year  1680;  in  England,  it  was 
extirpated  at  a  much  earlier  period. 

The  first  mention  of  the  enduring  remains  of  a  large  species 
of  Canis^  indicating  the  antiquity  of  this  genus  in  England, 
is  made  in  the  "  Account  of  the  Assemblage  of  fossil  Teeth 
and  Bones  in  the  Cave  at  Eirkdale  in  Yorkshire,""  by  Dr. 
Buckland,  published  in  the  Transactions  of  the  Royal 
Society  for  1822:  this  was  followed  in  the  succeeding 
year  by  a  paper,  containing  a  description  of  more  numerous 
and  perfect  fossil  remains  of  a  Wolf,  by  Mr.  Clift,  in  the 
same  Transactions. 

The  remains  of  the  large  species  of  Canis  discovered  in 
the  Kirkdale  Cavern  were  singularly  scanty  as  contrasted 
with  the  prodigious  number  of  fossil  teeth  and  bones  of  the 
genus  Hytena^  much  fewer,  indeed,  than  was  originally 
supposed,  Cuvier  having  pointed  out  that  some  of  the  teeth 
at  first  referred  to  the  Wolf,  were  the  deciduous  teeth  of 
young  Hyaenas.  In  the  "  BeliquisB  Diluvianae,"''*  Dr.  Buck- 
land  says,  "  Of  the  Wolf,  I  do  not  recollect  that  I  have 
seen  more  than  one  large  molar  tooth.''  This  is  figured 
in  Plate  XIII.  {^fig,  5  and  6) ;  it  is  the  camassial,  or  sec- 
torial tooth  of  the  right  side  of  the  lower  jaw,  and  offers 
no  character  by  which  the  Wolf  can  be  distinguished  from 
the  larger  varieties  of  the  Dog. 

At  Paviland,  on  the  coast  of  Glamorganshire,  in  one  of 
the  caves  called  Goafs  Hole,  facing  the  sea,  in  the  front 
of  a  lofty  cliff  of  limestone,  which  rises  more  than  one 
hundred  feet  perpendicularly  above  the  mouth  of  the  caves, 
and  below  them  slopes,  at  an  angle  of  about  40°,  to  the 
water^s  edge,  presenting  a  bluff  and  rugged  shore  to  the 
waves,  there  were  found,  associated  with  remains  of  the 
extinct  Mammoth,  Rhinoceros,  and  Hyaena,  the  following 
fossils  of  a  species  of  Canis^  the  size  of  a  Wolf; — one  lower 
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jaw,  one  heel-bone,  (calcaneum,)  and  several  bones  of  the 
foot  (metatarsals).  These  parts  of  the  skeleton  in  the 
Wolf,  are  not  distinguishable  iBrom  those  in  the  larger 
varieties  of  the  Dog ;  and,  since  in  the  same  cave  the  left 
side  of  a  human  skeleton  was  found,  under  a  cover  of  six 
inches  of  earth,  whilst  a  modem  breccia  has  been  formed, 
consisting  of*  earth  cemented  by  stalagmite,  and  containing 
shells  of  edible  mollusks  and  birds"*  bones  of  existing  spe- 
cies, the  analogical  probability  that  the  canine  remains 
were  those  of  a  Wolf  is  not  so  great  as  in  the  case  of  the 
fossils  from  Eirkdale. 

In  the  enormous  quarry  at  Oreston,  near  Plymouth, 
produced  by  the  removal  of  an  entire  hill  of  limestone  for 
the  construction  of  the  breakwater,  there  is  an  artificial 
clifi^,  ninety-three  feet  above  high- water  mark,  the  face  of 
which  is  perforated  and  intersected  by  large  irregular  cracks 
and  cavities,  which -are  more  or  less  filled  up  with  loam, 
sand,  or  stalactite.  These  apertures  are  sections  of  fissures 
and  caverns  that  have  been  laid  open  in  working  away  the 
body  of  the  rock,  and  are  disposed  in  it  after  the  manner 
of  chimney  flues  in  a  wall.*  The  most  remarkable  of  these 
cavernous  fissures  have  been  successively  described  by  Mr. 
Whidbey,  the  engineer  of  the  breakwater,  in  the  Philoso- 
phical Transactions  for  1817,  1821,  and  1823.  The  vig- 
nette (jftff.  60)  is  copied  from  one  of  the  illustrations  of  the 
latest  of  those  memoirs.  In  the  gallery,  or  cavern,  marked 
E,  were  found  several  bones  and  teeth  of  a  species  of  Canis, 
identical  in  size  and  other  characters  with  those  from  the 
caves  of  Earkdale  and  Paviland,  and  not  distinguishable 
from  those  of  the  recent  Wolf.  The  chief  of  these  re- 
mains, with  the  associated  fossils,  and  those  from  neigh- 

*  Buckland,  "  Reliquiae  Diluvianse,"  p.  68. 
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bouring  cavemooa  fissures,  are  described  and  fig:ared  by 
Mr.  Cbft.* 

Of  the  fossrils  from  the  Oreston  Caverns,  which  I  have 
personally  examined,  the  following  are  referable  to  a  Wolf 
or  large  species  of  CanU — 

The  left  side  of  the  lower  jaw,  with  the  entire  series  of 
teeth. 

Four  less  entire  rami  of  the  lower  jaw,  with  varions  pro- 
portions of  the  dental  series  :  one  of  these  is  from  a  young, 
but  nearly  fiUI-grown  animal,  and  is  remarkable  for  the 
evidence  of  disease,  probably  the  consequence  of  injury  in- 
flicted by  the  bite  of  a  stronger  animal :  the  jaw  is  en- 
larged by  exostosis  and  ulcerated  near  the  angle,  which  is 
perforated,  at  a,  by  the  ulceration  consequent  upon  an 
abscess,  or  sinus,  which  has  eaten  through  the  bone.  It  has 
been  figured  by  Mr.  Gliil,  and  the  subjoined  cnt  gives  a 
reduced  view  of  this  singular  example  of  antediluvian  diseaae. 


id  jaw,  foBBJ]  Wolf,  Ore* 


Besides  the  jaws  there  were  collected  detached  specimens 
of  nearly  all  the  teeth  of  both   upper  and  lower  jaws ; 
*  Philoa.  Trail..,  1B23,  p.  78. 
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three  fractured  cervical  vertebrae ;  one  fractured  dorsal 
vertebra ;  one  fractured  lumbar  vertebra ;  two  shafts  of 
right  humeri ;  a  left  humerus,  wanting  the  head,  or  upper 
end ;  portions  of  three  ulnae,  one  of  which  exhibits  the 
marks  of  having  been  gnawed  by  a  small  quadruped,  and 
is  alluded  to  at  p.  118 :  a  portion  of  the  right  radius ;  two 
metacarpal  bones ;  a  phalanx  of  the  fourth  toe  of  the  right 
fore-foot ;  the  left  femur  ;  the  lower  end  of  the  left  tibia ; 
three  metatarsal  bones ;  the  proximal  phalanx  of  the  second 
toe  of  the  left  hind- foot. 

All  the  specimens  are  absorbent  and  stick  to  the  tongue, 
from  the  loss  of  their  original  animal  matter.  They  were 
found  firmly  imbedded  in  stiff  clay :  some  of  the  bones 
which  were  on  or  near  the  surface  of  the  clay,  were  coated 
by  a  thin  crust  of  stalagmite  ;  and  they  adhered  so  firmly  to 
the  clay,  that  many  were  broken  by  the  workmen  in  sepa- 
rating them  from  it. 

The  above  bones  constitute  hut  a  small  proportion  of  the 
fossil  remains  that  were  obtained  from  the  Oreston  caverns. 
In  the  oblique  fissure,  a  and  b,  {fig,  60,)  about  forty  feet 
above  the  bottom  of  the  quarry,  Mr.  Whidbey  had  collected 
fifteen  large  maund-baskets  ftdl  of  bones,  skulls,  horns,  and 
teeth,  before  the  arrival  of  Dr.  Buckland,  who  says,  "  In 
the  upper  parts  of  the  cavity  from  which  they  were  taken, 
we  saw  appearances  of  as  many  more,  still  undisturbed,  and 
forming  a  mass  which  entirely  blocked  it  up,  to  an  extent 
which  we  could  not  then  ascertain,'^*  In  a  collection  sub* 
sequently  made  by  Joseph  Cottle,  Esq.,  of  Bristol,  five  jaws 
of  the  Wolf  or  large  Dog,  and  five  detached  teeth  of  the 
same  species  were  included. 

Dr.  Buckland,  who  examined  the  cavernous  fissures  at 

*  **  Reliquiae  Diluvianae,"  p.  71. 
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Oreston  in  company  with  Mr.  Warburton,  M.P.,  the  pre- 
sent President  of  the  Geological  Society,  states — 

"  The  bones  appeared  to  us  to  have  been  washed  down 
from  above,  at  the  same  time  with  the  mud  and  fragments 
of  limestone  through  which  they  are  dispersed,  and  to  have 
been  lodged  wherever  there  was  a  ledge  or  cavity  suffici- 
ently capacious  to  receive  them ;  they  were  entirely  with- 
out order,  and  not  in  entire  skeletons ;  occasionally  frac- 
tured, but  not  rolled ;  apparently  drifted  but  to  a  short 
distance  from  the  spot  in  which  the  animals  died;  they 
seem  to  agree  in  all  their  circumstances  with  the  osseous 
breccia  of  Gibraltar,  excepting  the  accident  of  their  being 
less  firmly  cemented  by  stalagmitic  infiltrations  through 
their  earthy  matrix,  and,  consequently,  being  more  de- 
cayed ;  they  do  not  appear,  like  those  at  Eirkdale,  to  bear 
marks  of  having  been  gnawed  or  fractured  by  the  teeth  of 
hysenas,  nor  is  there  any  reason  to  believe  them  to  have 
been  introduced  by  the  agency  of  these  animals/^* 

In  respect  to  all  the  fossils  referable  to  the  genus  Canis^ 
which  were  submitted  to  Mr.  Clift^s  inspection,  the  closest 
and  most  careftd  comparisons  demonstrated  a  perfect  agree- 
ment of  the  jaw-bones,  in  size,  in  form,  and  in  the  arrange- 
ment of  the  teeth,  with  those  of  a  full-grown  recent  Wolf. 
"  The  OS  humeri,"  Mr.  Clift  says,  "  is  perfectly  similar, 
and  has  the  rounded  aperture  through  its  lower  extremity 
to  receive  the  curved  process  of  the  olecranon."'^-!*  This 
character  is  shown  at  «,  in  the  fossil  figured  in  cut  47. 
Nevertheless,  the  experience  of  comparative  anatomists 
teaches  that  the  teeth  and  bones  of  the  existing  Wolf, 
referred  to  in  the  foregoing  comparisons,  are  not  distin- 
guishable from  those  of  the  larger  varieties  of  the  Dog,  and 


*  (( 
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my  own  obaervatione  have  TUiiformly  led  me  to  the  same 


%.  i7. 


conclusions. 

Cuvier,*  premising  that  the 
accurate  DaubentoD,  who  Beems 
first  to  have  instituted  the  com- 
pariaon,  ha^l  expressed  how 
difficult  it  was  to  distinguish 
the  skeleton  of  a  Wolf  from 
that  of  a  "  Matin,"  (Wolf-dog 
or  Irish  Greyhound,)  or  a  shep- 
herd's dog  of  the  same  8ize,-f 
proceeds  to  say  that,  more  in- 
terested than  Daubenton  in  dis- 
covering such  distinguishing 
characters,  he  had  long  laboured 
for  that  especial  object,  compar- 
ing carefully  the  skulls  of  many 
individuals  of  those  races  of 
Dogs  with  the  skulls  of  Wolves. 
He  limits  his  observations,  how- 
ever, to  the  points  of  difference 
which  had  attracted  Dauben- 
ton's  notice,  observing  that  the  Wolf  has  the  triangular 

•  Oweni.  Foifflles,  iom.  iv.  p.  468. 

f  I  da  not  find  in  the  excellent  deBcription  of  the  Wolf  in  Bnffon'a  "  Hiatoire 
Natncelle,"  {4to.  1758,  torn.  viL  p.  53)  the  eipresaon  which  Cn™r  cites.  Dan- 
benton  uya,  tUt  the  skeleton  ot  the  Wolf  perfectly  reaembles  that  of  the  Dog  in 
the  nnmber  and  position  of  the  bones  and  teeth  :  the  onlj  appreciable  difierence 
being  in  the  figure  of  certain  bonei,  and  in  the  size  of  the  teeth  and  clawa.  The 
ban;  creata  prolonged  lirom  the  back  pait  of  the  skull  are  longer  in  the  Wolf 
than  in  the  Matin.  The  teeth,  eepeciall;  the  canines,  are  larger,  and  all  the 
bonea  are  iMber  atronger  (nn  peu  plus  giva).  The  anterior  part  of  the  atemum  is 
leu  corred  upward  than  in  tiie  dog.  Daubenton  also  allndea  to  an  acudental 
anchjioaia  of  the  last  lumhac  rertebrs  to  the  tight  iUac  bone  in  one  skeleton  of  a 
Wolf  enmined  by  him  ;  p.  64.  I  cannot,  hoverer,  appieciate  any  difieience  in 
the  cunature  of  the  alemum  in  the  skeleton  of  an  Arctic  Wolf,  sa  conipand  with 
a  Newfoundland  Dog. 


Fossil  humerus  of  Wolf. 


Flg.ie. 
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part  of  the  forehead  behind  the  orbite  a  little  narrower 
and  flatter,   the  occipito-sag^ittal  crest  longer  and  loftier, 
and  the  teeth,  especially  the  canines,  proportionally  larger. 
Figure   48    shows    one    of    the  fossil 
canines   from   Oreston,  of  the   natural 
size.     But,  adds  Cuvier,  these  shades  of 
difference  are  so  slight,  that- they  are 
frequently  more  marked  between  two 
individual  dogs  or  between  two  wolves ; 
and  that  he  can  hardly  avoid  concluding 
as  Daubenton  had  done,  that  the  Dog 
and  the  Welfare  of  the  same  species.* 
M.   de    Blainville,   who    gives    the 
result  of  a  very  elaborate  and  detailed 
comparison  of   the    teeth    and    bones 
of  the  Wolf  and  Dog  in  bis  "  Ost^ogra- 
Canina  nat  aite  phie,"  Concludes   by  invalidating  even 

the  slight  shades  of  distinction  admitted 
by  Daubenton  and  Cuvier  in  the  configuration  of  the  cranium, 
and  cites  the  wild  races  of  the  Dog,  and  especially  the 
Dingo  of  New  Holland,  as  indistinguishable  from  the 
Wolf  by  the  cranial  characters  which  his  predecessors  had 
pointed  out. 


*  Cuvier,  loc.  cit.  p.  4S8.  He  does  not  cite  the  work  contiuiiing  this  alleged 
ojrinion  of  Daubenton.  In  the  great "  HiBloire  Nfttnrelle,"  the  words  ot  the  puns- 
taking  coadjutor  of  the  eloquent  Bnffon,  are  "  Plug  j'ai  obNrrfi  lea  chieoa  et  les 
loupi,  Boit  i  I'exterienr,  aoit  &  IHnt^rieure,  fins  je  lea  ai  compares  les  una  aui 
autres,  tant  les  males  que  les  femelJo,  plus  j'surois  iii  porte  a  conclure  de  la  res- 
■emblance  qui  est  dans  Unr  canfoinutioa,  quHla  sont  do  la  mene  etpece,  si  M. 
Bufibn  n'aioit  tent4  inulilement  de  ^re  accoupler  le  cUen  arec  la  louTe."  Tom. 
Tii.  p.  64.  The  ancceM  of  the  experiment  which  Daubenton  aeema  to  have 
thought  eaiential  to  eitabliah  the  conclusion  of  the  specific  identity  of  the  Wolf  and 
Dog  WHS  subaequentif  obtuned  by  John  Hunter,  who  carried  the  experiment  a 
atop  further  in  regard  to  the  hybrid  ollspring.  See  liis  "  Obsenatjona  tending  to 
ahow  that  the  Wal(  Jackall,  and  Dog,  are  all  of  the  aame  speciea."  Hunter's 
Worka,  Palmer'a  Edition,  vol.  iv.  and  my  note  at  p.  ;i24. 
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III  rej^rd  to  the  Dingo,  M.  de  Blainville's  observation  is 
accurate  in  respect  of  the  configuration  of  the  ekull  and 
the  relative  capacity  of  the  cerebral  cavity :  the  skull  of 
this  wild  species  of  CanU  is,  however,  always  smaller  than 
that  of  the  Wolf,  in  so  ^  as  tlie  entire  animal  is  less. 
And  it  might  be  contended  that  the  Dingo  was  a  variety  of 
the  Wolf  rather  than  of  the  Dog. 

However  this  may  be,  the  cranial  characters  of  the 
Wolf  pointed  out  by  Cuvier  are  good  and  available  in  its 
determination  when  compared  with  those  of  a  Dog  of  equal 
size,  and  a  cranium,  therefore,  waa  the  most  desirable  fossil 
for  the  resolution  of  the  question  of  the  nature  of  the  anci- 
ent species  of  Cants,  associated  iu  Great  Britain  with  spe- 
Iteaa  Bears  and  Hyaenas. 

The  rich  cavemons  depositary  of  the  Mammalian  remans 
of  that  epoch,  called  Kent^s  Hole,  has  afforded,  thanks  to 
the  persevering  explorations  of  Mr.  Mac  Enery,  the  desired 
evidence,  viz.,  an  almost  entire  skull  with  the  teeth  (_fiff.  45). 

This  specimen  exactly  equals  in  size  the  skull  of  a  fine 
male  Arctic  Wolf,  has  the  same  flat  and  narrow  triangular 
frontal  space,  an  equally  deve-  j^,  49, 

loped  occipito-sagittal  crest,  and 
as  large  canines.  The  only 
differences  worth  mentioning, 
which  a  close  comparison  has 
yielded,  are,  that  the  antepen- 
ultimate or  sectorial  molar  is 
a  little  larger  iu  the  fossil,  and 
the  lower  border  of  the  jaw 
rather  more  convex. 

The  hitter  character  Is  not.  Sectorial  mUr.  tu>.. «». 

however,  appreciable  in  the  Oreston  fossils,  and  the  secto- 
rial molar  varies  as  much  in  size  in  different  individuals  of 
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the  Dog.  Fig.  49  gives  the  natural  size  of  this  tooth  in 
the  fossil  Wolf  of  the  Oreston  cavern.  Other  more  im- 
portant points  of  concordance  between  the  skull  from 
Kent's  Hole,  and  those  of  the  existing  Wolf  leave  no  rea- 
sonable ground  for  doubting  their  specific  identity ;  and 
the  Naturalist  who  does  not  admit  that  the  Bog  and  the 
Wolf  are  of  the  same  species,  and  who  might  be  disposed 
to  question  the  reference  of  the  British  Fossils  described 
in  the  present  section  to  the  Wolf,  must  in  that  case  resort 
to  the  hypothesis,  that  there  formerly  existed  in  Engl^id 
a  wild  variety  of  Dog  having  the  low  and  contracted  fore- 
head of  the  Wolf,  and  wliich  had  become  extinct  before 
the  records  of  the  human  race. 

The  conclusion,  however,  to  which  my  comparison  of  the 
fossil  and  recent  bones  of  the  large  Canida  have  led  me  is, 
that  the  Wolves  which  our  ancestors  extirpated,  were  of 
the  same  species  as  those  which,  at  a  much  more  remote 
period,  left  their  bones  in  the  limestone  caverns  by  the  side 
of  the  estinct  Bears  and  HyEenas. 


S»;ti<in  of  the  Cave>  at  OresM 
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Recognizable  remains  of  the  Dog  have  been,  in  fact,  ob- 
tained from  Bone-caves.  Dr.  Schmerling*  has  described  and 
figured  an  ahnost  entire  skull,  two  right  rami  of  lower  jaws, 
a  humerus,  ulna,  radius,  and  some  smaller  bones  indicating 
two  varieties  of  the  domestic  dog,  notably  differing  in  size 
from  each  other,  as  well  as  from  the  Wolf  and  Fox,  whose 
bones,  with  those  of  the  Bear  and  Hysena,  occur  in  the 
same  cavern. 

The  canine  remains  in  question,  are  too  small  for  the 
Wolf  and  too  large  for  the  Fox,  and  the  conclusion  that 
they  belonged  to  the  Dog,  is  admitted  by  M.  de  Blainville 
to  be  proved  by  the  front^^l  elevation  of  the  skull,  which 
exceeds  that  in  the  Wolf. 

The  skull  of  a  small  variety  of  Dog  with  the  latter 
characteristic  well  developed,  was  submitted  to  Mr.  Clift 
by  a  person  who  had  obtained  it  from  an  English  Bone- 
cave  :  it  had  belonged,  in  Mr.  Cliffs  opinion,  to  a  small 
bull-dog  or  large  pug :  and  it  was  not  in  the  same  absorbent 
state,  as  the  true  cave  fossils. 

Possibly  the  bones  of  the  Dog  described  by  Dr.  Schmer- 
ling, may  have  been  in  the  same  comparatively  recent  state 
in  which  the  Human  remains  of  the  Belgian  caverns, 
attributed,  together  with  those  of  the  Dog,  to  the  epoch  of 
the  extinct  species,  were  proved  to  be  by  Dr.  Buckland. 

*  Recherches  sur  les  Ossemens  Fossiles  dicouverts  dans  les  Cayemes  de  Liege, 
torn.  ii.  pi.  ii. 
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VULPES  VULGARIS.     Common  Fox. 

AiunJ/wtb,  CuviEH,  Ann.  dn  Mua.  ii.  p.  435 ;  OMem.  Fow.  it. 

p.  461. 
Hanb  Mptl^ui  «nwr,  WaQNIH,  KatU  AichiT.  far  Natui,  XT.  p.  17. 

/lUi  BucELAND,  Reliqniffi  DilnnuiEe,  p.  1£. 

OanUmlpa,  Owen,  Report  of  Britiah  AwocUtion,  1842. 

In  entering  npon  the  consideration  of  the  fossil  remains 
of  a  species  of  Canlda  of  the  size  of  the  Fox,  we  cease  to 
encounter  those  difficulties  which  beset  the  investigation  of 
the  fossils  of  the  larger  species,  discussed  in  the  preceding 
sections. 

No  Naturalist  or  Comparative  Anatomist  has  ever  had 
recourse  to  the  Fox  for  the  primary  source  of  any  of  the 
domestic  races  of  Dogs,  and  their  specific  identity  has  never 
been  maJnt^ed.  The  varieties  of  Dog  which  have  dege- 
nerated to  the  size  of  the  Fox  usually  exhibit,  in  an  exag- 
gerated degree,  those  characters  which  distinguish  the  skele- 
ton of  the  Dog  from  that  of  the  Fox.     The  known  wild 
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varieties  of  Dog  differ,  besides,  in  their  superior  size  ; 
and  the  resemblance  of  the  Fox  to  the  Wolf  and  the 
Jackall,  in  the  opinion  of  Mr.  Bell,*  is  scarcely  sufficient 
even  to  constitute  it  a  species  of  the  same  generic  group. 

The  skull  of  the  Fox  is  narrower,  and  contracts  more 
rapidly  anterior  to  the  orbits ;  the  forehead  is  more  con- 
tracted and  flatter  than  in  the  Wolf  or  Jackall.  The 
exoccipital  mastoid  process  is  longer,  the  orbito-frontal 
process  is  shorter,  the  upper  margin  of  the  squamo-tem- 
poral  bone  is  straighter  and  the  zygomatic  arch  is  broader 
and  more  open  than  in  the  Wolf  or  Dog. 

The  scapula  indicates  an  approach  to  the  Feline  tribe, 
in  its  longer  coronoid  process  and  its  bifid  acromion.  The 
clavicle  is  more  developed.  The  bones  of  the  extremities, 
especially  of  the  feet,  are  more  slender  than  in  the  Jackall, 
and  still  more  so  than  in  the  Dog  or  Wolf.  In  regard  to 
the  teeth,  the  canines  (y%r.  62)  are  relatively 
more  slender  and  more  curved  than  in  the 
Wolf,  Dog,  or  Jackall,  and  the  upper  true  or 
tubercular  molars,  like  those  in  the  Jackall,  are 
relatively  to  the  camassial  toothy  larger  than  in 
the  Wolf  and  Dog. 

With  these  grounds  for  determining  the 
small  fossils  of  the  genus  Canis^  one  may  un- 
hesitatingly concur  with  Mr.  Mac  Enery,  in 
referring  to  the  Fox  the  right  ramus  of  the  Ores'ton. 
lower  jaw  discovered  by  him  in  Kent^s  Hole,  so 
superficially  situated,  indeed,  as  might  justify  the  suspicion 
of  its  recent  introduction. 

The  remains  of  the  Fox  from  the  same  cavern,  now  in 
the  British  Museum,  present,  however,  precisely  the  same 
fossilized  state   as   the  bones   of  the   Spelaean  Bear  and 

•  **  British  Quadrapeds,"  p.  255. 
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Hysena.  One  of  these  fossils,  the  anterior  half  of  tlie  left 
ramus  of  the  lower  jaw,  is  figured  at  the  commencement 
of  the  present  section ;  it  retains  the  canine  and  the  last 
three  of  the  series  of  five  premolars.  A  second  fossil,  {fig. 
53,)  consisting  of  the  hinder  half  of  the  same  ramus  of  the 
lower  jaw  of  another  individual,  retains  the  last  premolar 
or  sectorial  tooth,  j»,  and  the  first  tubercular  molar,  m, 

Mr.  Whidbey  obtained  from  the  gallery  e,  of  the  Ores- 
ton  cavern,  (Jig,  50,)  which  yielded  the  bones  of  the  Wolf, 
several  fossil  remains  of  the  Pox,  of  which  I  have  identi- 
fied the  following : — 

Two  canine  teeth  of  the  lower  jaw. 

A  cervical  vertebra. 

A  dorsal  vertebra. 

The  shaft  of  a  humerus. 

A  portion  of  the  shaft  of  a  femur. 

The  two  latter  fossils  are  relatively  more  slender  than  in 
the  Jackall.  Some  of  the  above  remains  are  noticed  by 
Mr.  Clift,  in  his  Paper  in  the  Philosophical  Transactions, 
before  quoted,  and  all  are,  as  he  describes,  "  equally  fragile 
and  absorbent  with  those  of  the  other  animals.^^* 

Although,  from  the  habits  of  concealment  of  the  Fox, 
its  bones  might  be  expected  to  be  found  in  caves  and 
cavernous  fissures  more  commonly  than  those  of  the  Dog 
or  Wolf,  yet  the  testimony  of  Mr.  Whidbey  is  adverse 
to  the  hypothesis  of  the  recent  introduction  of  the  above- 
mentioned  fossils  into  the  Oreston  caverns.  With  re- 
spect to  them,  he  writes,  "  These,  1  think,  will  be  the 
last  bones  I  shall  send  you  from  these  caves,  as  they  are 
now  nearly  worked  out.  The  cave  b,'^  {fig.  50,)  *'  termi- 
nated near  where  it  was  first  seen;  the  head  of  it  was 
closed  over  with  a  body  of  limestone.     The  joints  of  the 

•  Loc.  cit.  p.  96. 
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rocks  were  not  so  close  but  that  water  might  drop  down 
into  the  cave,  and,  about  these  points,  some  stalactites 
were  found  in  small  pieces.  I  have  not  seen  anything  to 
encourage  the  idea  that  the  cavern  had  a  communication 
with  the  surface  since  the  Flood ;  the  present  state  of  the 
quarries  shows  nothing  like  it."* 

•  Philo..T™i,.  1823,p.  96. 


Fossil  Fox,  nat-'iiie,  Kent'i  Hole. 
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Fo>«1,  \  nat.  Bize,  Kent's  Hole, 
HY^NA  SPEL^A.     Cave  Hyrena. 


Hgata  ipdaa. 


Foaillfjittiia, 


The  Hyiena  is  the  largest  and  most  aberrant  of  that 
tribe  of  Carnivorous  quadrupeds  of  whicli  the  Genet  and 
Civet-cats  may  be  regarded  as  the  type,  and  it  makes  the 
nearest  approach  to  the  Feline  genns  in  its  deotition.  But 
its  habits  are  less  destructive ;  it  seeks  the  dead  carcase 
rather  than  a  living  prey,  and  does  not  disdain  carrion ;  in 
this  respect,  hearing;  the  same  analogy  to  the  Lion  and 
Leopard,  that  the  Vulture  does  to  the  Eagle  and  Falcon. 
With  the  number  of  incisors  g,  and  canines  jij,  common 
to  the  Oamivora,  the  Hy^na  has  four  molars  in  each  ramus 
of  the  lower  jaw ;  animals  of  the  Cat  kind  having  three 
molars,  and  those  of  the  Dog  kind  seven,  in  the  same  bone. 
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The  four  lower  molare  all  belong  to  the  spurious  series, 
the  last  being  the  sectorial  tooth.  The  upper  jaw  of  the 
Hyseoa  has  five  molars  on  each  side,  a  small  tubercular 
trae  molar  terminating  the  series,  which  includes  four,  in- 
stead of  three  premolars  as  in  the  genus  FeUa. 

The  most  characteristic  modificatidn  in  the  dentition  of 
the  Hyeena  is  the  strong  conical  shape  of  the  second  and 
third  premolars,  in  both  upper  and  lower  jaws,  the  base  of 
the  cone  being  belted  by  a  strong  ridge,  which  defend^ 
the  subjacent  gum.*  This  form  of  tooth  is  especially 
adapted  for  gnawing  and  breaking  bones,  and  the  whole 
cranium  is  modified  by  the  enormous  developement  of  the 
muscles  which  work  the  jaws  and  teeth  in  this  operation. 
The  tooth  of  the  Hyaena  most  liable  to  be  mistaken  for 
one  of  a  large  Feline  animal,  is  the  sectorial  or  last  molar 

Fig.  55. 


Nat.  size,  Kurkdole  Cavem 
of  the  lower  jaw  (fy    56)  ,  it   is  distinguished  by  the 
presence  of  two  small  tubercles  one  at  each  end  of  the  base 
of  the  crown. 

*  An  eminent  civil  engineer,  to  whom  I  once  ahoved  the  jsw  of  a  HjEena, 
•aid,  that,  if  be  wanted  a  model  for  the  form  of  a  hammer  best  adapted  foi  brealc- 
ing  stones  for  toadi,  he  alioiild  take  the  strong,  conical,  ridged  tooth  of  that 
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The  existing  species  of  Hyaena  are  confined  to  the 
warmer  climates.  The  striped  Hyaena  (Hyana  vulgaris) 
abomids  in  Abyssinia  and  Nubia,  and  extends  through 
the  adjacent  parts  of  Africa  and  Asia.  The  spotted  Hy- 
aena, (Hyana  crocuta^)  and  a  rarer  species,  the  Hyana 
mllosa  of  Smith,  inhabit  the  Cape  of  Good  Hope.  The 
extinct  species,  to  which  the  present  section  refers,  resem- 
bled more  the  spotted  than  the  striped  Hyaena,  but  waa 
a  much  larger  and  more  formidable  animal  than  either. 
This  lost  species  was  first  determined  by  Cuvier,  by  the 
comparison  of  fossil  remains  from  Continental  localities^ 
which  proved  it  to  have  abounded  in  that  ancient  world 
of  which  his  "immortal  works  have  stamped  him  as  pecu- 
liarly the  naturalist.  We  find  the  Hyaena,  says  Cuvier, 
not  only  in  the  same  caverns  which  contain  so  many  fossil 
bones  of  Bears,  but  also  in  the  unstratified  drift,  (terrains 
(Talltmony)  where  the  remains  of  the  Elephants  are  in- 
terred. 

The  discovery  of  the  Hyana  spelaa^  as  a  British  fossil, 
is  due  to  Dr.  Buckland,  in  whose  graphic  and  philosophical 
language  the  circumstances  of  the  discovery,  and  the  de- 
ductions of  the  habits  of  the  living  animals,  will  be  here 
principally  narrated. 

In  the  simimer  of  1821,  the  workmen  quarrying  the 
slope  of  a  limestone  rock  at  Kirkdale,  in  the  vale  of 
Pickering,  intersected  the  mouth  of  a  long  hole,  or  cavern, 
closed  externally  with  rubbish  and  overgrown  with  grass 
and  bushes.  Nearly  thirty  feet  of  the  outer  extremity  of 
the  cave  was  removed  before  it  was  visited  by  Dr.  Buck- 
land,  who  foimd  its  entrance  a  hole  in  the  perpendicular 
face  of  the  quarry,  about  three  feet  high  and  five  broad, 
as  represented  in  the  vignette  (^.  60).  The  cave  is 
about  twenty  feet  below  the  incumbent  field,  and  extend^ 
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about  two  hundred  and  fifty  feet  into  the  interior  of  the 
hill,  expanding  and  contracting  itself  irregularly  from  two 
to  seven  feet  in  breadth,  and  two  to  fourteen  feet  in  height. 
"  Both  the  roof  and  floor,  for  many  yards  from  the  en- 
trance, are  composed  of  regular  horizontal  strata  of  lime- 
stone, uninterrupted  by  the  slightest  appearance  of  fissure, 
fracture,  or  stony  rubbish  of  any  kind ;  but,  farther  in,  the 
roof  and  sides  become  irregularly  arched,  presenting  a  very 
rugged  and  grotesque  appearance,  and  being  studded  with 
pendent  and  roundish  masses  of  chert  and  stalactite ;  the 
bottom  of  the  cavern  is  visible  only  near  the  entrance,  and 
its  irregularities,  though  apparently  not  great,  have  been 
filled  up  throughout,  to  a  nearly  level  surface,  by  the  intro- 
duction of  a  bed  of  mud  or  loamy  sediment. 

"  There  is  no  alternation  of  mud  with  any  repeated  beds 
of  stalactite,  but  simply  a  partial  deposit  of  the  latter  on 
the  floor  beneath  it ;  and  it  was  chiefly  in  the  lower  part 
of  the  earthy  sediment,  and  in  the  stalagmitic  matter 
beneath  it,  that  the  animal  remains  were  found;  there 
was  nowhere  any  black  earth  or  admixture  of  animal  mat- 
ter, except  an  infinity  of  extremely  minute  particles  of 
undecomposed  bone.  In  the  whole  extent  of  the  cave, 
only  a  very  few  large  bones  have  been  discovered  that 
are  tolerably  perfect ;  most  of  them  are  broken  into  small 
angular  fragments  and  chips,  the  greater  part  of  which 
lay  separately  in  the  mud,  whilst  others  were  wholly  or 
partially  invested  with  stalagmite ;  and  others,  again,  mixed 
with  masses  of  still  smaller  fragments,  and  cemented  by 
stalagmite,  so  as  to  form  an  osseous  breccia.  In  some  few 
places,  where  the  mud  was  shallow  and  the  heaps  of  teeth 
and  bones  considerable,  parts  of  the  latter  were  elevated 
some  inches  above  the  surface  of  the  mud  and  its  stalag- 
mitic crust,  and  the  upper  ends  of  the  bones  thus  pro- 
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jectlng,  like  the  legs  of  pigeons  through  a  pie  crust,  into 
the  void  space  above,  have  become  thinly  covered  with 
stalagmitic  drippings,  whilst  their  lower  extremities  have 
no  such  incrustation,  and  have  simply  the  mud  adhering 
to  them  in  which  they  have  been  imbedded ;  an  horizontal 
crust  of  stalagmite,  about  an  inch  thick,  crosses  the  middle 
of  these  bones,  and  retains  them  firmly  in  the  position 
they  occupied  at  the  bottom  of  the  cave.  A  large  flat 
plate  of  stalagmite,  corresponding,  in  all  respects,  with 
the  above  description,  and  containing  three  long  bones, 
fixed  so  as  to  form  almost  a  right  angle  with  the  plane  of 
the  stalagmite,  is  in  the  collection  of  the  Bev.  Mr.  Smith, 
of  Kirby  Moorside.  The  same  gentleman  has  also,  among 
many  other  valuable  specimens,  a  fragment  of  the  thigh- 
bone of  an  Elephant,  which  is  the  largest  I  have  seen  from 
this  cave. 

"  The  effect  of  the  loam  and  stalagmite  in  preserving 
the  bones  from  decomposition,  by  protecting  them  from  all 
access  of  atmospheric  air,  has  been  very  remarkable  ;  some 
that  had  lain  uncovered  in  the  cave  for  a  long  time  before 
the  introduction  of  the  loam,  were  in  various  stages  of 
decomposition,  but,  even  in  these,  the  ftirther  progress  of 
decay  appears  to  have  been  arrested  as  soon  as  they  be- 
came covered  with  it,  and,  in  the  greater  number,  little 
or  no  destruction  of  their  form,  and  scarcely  any  of  their 
substance,  has  taken  place.  I  have  foimd,  on  immersing 
fragments  of  these  bones  in  an  acid,  till  the  phosphate  and 
carbonate  of  lime  were  removed,  that  nearly  the  whole 
of  their  original  gelatine  has  been  preserved.  Analogous 
cases  of  animal  remains  preserved  from  decay  by  the  pro- 
tection of  similar  diluvial  mud,  occur  on  the  coast  of  Essex, 
near  Walton,  and  at  Lawford,  near  Rugby,  in  Warwick- 
shire ;   here  the  bones  of  the  same  species  of  Elephant, 
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Rhinoceros,  and  other  diluvial  animals,  occur  in  a  state 
of  freshness  and  perfection,  even  exceeding  that  of  those 
in  the  cave  at  Kirkdale,  and  from  a  similar  cause,  viz., 
their  having  been  guarded  from  the  access  of  atmospheric 
air,  or  the  percolation  of  water,  by  the  argillaceous  ma- 
trix in  which  they  have  been  imbedded,  whilst  other  bones, 
that  have  lain  the  same  length  of  time  in  diluvial  sand 
or  gravel,  and  been  subject  to  the  constant  percolation  of 
water,  have  lost  their  compactness  and  strength,  and  great 
part  of  their  gelatine,  and  are  often  ready  to  fall  to  pieces 
on  the  slightest  touch,  and  this  where  the  beds  of  clay  and 
gravel  in  question  alternate  in  the  same  quarry,  as  at  Law- 
ford. 

"  The  bottom  of  the  cave,  on  first  removing  the  mud, 
was  found  to  be  strewed  all  over,  like  a  dog-kennel,  from 
one  end  to  the  other,  with  hundreds  of  teeth  and  bones, 
or,  rather,  broken  and  splintered  fragments  of  bones,  of 
all  the  animals  above  enumerated ;  they  were  foimd  in 
greatest  quantity  near  its  mouth,  simply  because  its  area 
in  this  part  was  most  capacious ;  those  of  the  larger  ani- 
mals, Elephant,  Rhinoceros,  &c.,  were  found  co-exten- 
sively  with  all  the  rest,  even  in  the  inmost  and  smallest 
recesses.  Scarcely  a  single  bone  has  escaped  fracture, 
with  the  exception  of  the  astragalus,  and  other  hard  and 
solid  bones  of  the  tarsus  and  carpus  joints,  and  those  of 
the  feet.  On  some  of  the  bones,  marks  may  be  traced 
which,  on  applying  one  to  the  other,  appear  exactly  to 
fit  the  form  of  the  canine  teeth  of  the  Hyaena  that  occur 
in  the  cave.  The  Hysena^s  bones  have  been  broken,  and 
apparently  gnawed  equally  with  those  of  the  other  ani- 
mals. Heaps  of  small  splinters,  and  highly  comminuted, 
yet  angular  fragments  of  bone,  mixed  with  teeth  of  all 
the  varieties  of  animals  above  enumerated,  lay  in  the  hot- 
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torn  of  the  den,  occasionally  adhering  together  by  stalag- 
mite, and  forming,  as  has  been  before  mentioned,  an  osse* 
ous  breccia.  Many  insulated  fragments,  also,  are  wholly 
or  partially  enveloped  with  stalagmite,  both  externally 
and  internally.  Not  one  skull  is  to  be  found  entire ;  and 
it  is  so  rare  to  find  a  large  bone  of  any  kind  that  has  not 
been  more  or  less  broken,  that  there  is  no  hope  of  ob- 
taining materials  for  the  construction  of  a  single  limb,  and 
still  less  of  an  entire  skeleton.  The  jawbones  also,  even 
of  the  Hyaenas,  are  broken  to  pieces  like  the  rest,  and, 
in  the  case  of  all  the  animals,  the  number  of  teeth  and 
of  solid  bones  of  the  tarsus  and  carpus,  is  more  than 
twenty  times  as  great  as  could  have  been  supplied  by  the 
individuals  whose  other  bones  we  find  mixed  with  them."*^* 

Fragments  of  jaws  were  by  no  means  common,  but 
Dr.  Buckland  observed  about  forty  which  belonged  to 
the  Hyana  speltta.  The  greatest  number  of  the  teeth 
are  those  of  the  Hyaenas  and  the  Ruminant  animals. 

Dr.  Buckland  says,  "  Mr.  Gibson  alone  collected  more 
than  three  hundred  canine  teeth  of  the  Hyaena,  which, 
at  least,  must  have  belonged  to  seventy-five  individuals, 
and,  adding  to  these  the  canine  teeth  I  have  seen  in  other 
collections,  I  cannot  calculate  the  total  number  of  Hyaenas, 
of  which  there  is  evidence,  at  less  than  two  himdred  or 
three  hundred. 

"  The  only  remains  that  have  been  found  of  the  Tiger 
species  are  two  large  canine  teeth  and  a  few  molar  teeth, 
exceeding  in  size  those  of  the  largest  Lion  or  Bengal 
Tiger.  There  is  one  tusk  only  of  a  Bear,  which  exactly 
resembles  those  of  the  extinct  Ursus  spelaus  of  the  caves 
of  Germany. 

"  In  many  of  the  most  highly  preserved  specimens  of 
teeth  and  bones,  there  is  a  curious  circumstance,  which, 

•  "ReliquiaB  Diluvianac,"  p.  15. 
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Fig,  56. 


before  I  visited  Kirkdale,  had  convinced  me  of  the  exist- 
ence of  the  den,  viz.,  a  partial  polish,  and  wearing  away 
to  a  considerable  depth  of  one  side  only ;  many  straight 
fragments  of  the  larger  bones  have  one  entire  side,  or  the 
fractured  edges  of  one  side,  rubbed  down  and  worn  com- 
pletely smooth,  whilst  the  opposite  side  and  ends  of  the 
same  bones  are  sharp  and  untouched,  in  the  same  manner 
as  the  upper  portions  of  pitching  stones  in  the  street  be- 
come rounded  and  polished,  whilst  their  lower  parts  retain 
the  exact  form  and  angles  which  they  possessed  when 
first  laid  down.  This  can  only  be  explained  by  referring 
the  partial  destruction  of  the  solid  bone  to  friction  from  the 
continual  treading  of  the  Hyaenas,  and  rubbing  of  their  skin 
on  the  side  that  lay  uppermost  in  the  bottom  of  the  den.'' 

In  the  adjoining  cut, 
(fig.  56,)  of  the  sec- 
tion of  the  Kirkdale 
cave,  before  the  mud 
had  been  disturbed,  a 
is  a  stratum  of  mud, 
covering  the  floor  of 
the  cave  to  the  depth 
of  one  foot,  and  con- 
cealing the  bones ;  b, 
stalagmite,  incrusting 
some  of  the  bones,  and 
formed  before  the  mud 
was  introduced ;  c  c,  stalagmite  formed  since  the  intro- 
duction of  the  mud,  aud  spreading  horizontally  over  its 
surface ;  d,  insulated  stalagmite  on  the  surface  of  the  mud  ; 
E  E,  stalactites  hanging  from  the  roof  above  the  stalagmites. 

Dr.  Buckland  justly  inferred,  from  the  facts  which  his 
persevering  researches  elicited,  and  particularly  from  the 
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comminuted  state  and  apparently  gnawed  condition  of  the 
bones,  that  the  cave  at  Kirkdale  had  been,  during  a  long 
succession  of  years,  inhabited  as  a  den  by  Hysenas,  and  that 
they  dragged  into  its  recesses  the  other  animal  bodies  whose 
remains  are  found  mixed  indiscriminately  with  their  own. 
"  This  conjecture,'^  he  states,  "  is  rendered  almost  certain 
by  the  discovery  I  made,  of  many  small  balls  of  the  solid 
calcareous  excrement  of  an  animal  that  had  fed  on  bones, 
resembling  the  substance  known  in  the  old  Materia  Medica 
by  the  name  of '  album  grsecum ;'  its  external  form  is  that  of 
a  sphere  irregularly  compressed,  as  in  the  faeces  of  sheep, 
and  varying  from  half  an  inch  to  an  inch  and  half  in  dia- 
meter ;  its  colour  is  yellowish  white  ;  its  fracture  is  usually 
earthy  and  compact,  resembling  steatite,  and  sometimes 
granular;  when  compact,  it  is  interspersed  with  small 
cellular  cavities,  and,  in  some  of  the  balls,  there  are  imdi- 
gested  minute  fragments  of  the  enamel  of  teeth. 

"  It  was,  at  first  sight,  recognized  by  the  keeper  of  the 
menagerie  at  Exeter  Change,  as  resembling,  both  in  form 
and  appearance,  the  faces  of  the  Spotted,  or  Cape  Hyaena, 
which  he  stated  to  be  greedy  of  bones  beyond  all  other 
beasts  under  his  care. 

"This  information  I  owe  to  Dr.  Wollaston,  who  has 
also  made  an  analysis  of  the  substance  under  discussion, 
and  finds  it  to '  be  composed  of  the  ingredients  that  might 
be  expected  in  faecal  matter  derived  from  bones,  viz.,  phos- 
phate of  lime,  carbonate  of  lime,  and  a  very  small  propor- 
tion of  the-  triple  phosphate  of  ammonia  and  magnesia ; 
it  retains  no  animal  matter,  and  its  originally  earthy 
nature  and  affinity  to  bone  will  account  for  its  perfect 
state  of  preservation." 

The  force  of  this  evidence,  the  most  conclusive  that 
could  be   added  to  the   previously  ascertained  facts,  has 
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been  attempted  to  be  invalidated  bj  subsequent  statements,* 
founded,  however,  on  imperfect  observation  of  the  habits 
of  Hving  Hyaenas,  which  statements  later  and  better  testi- 
mony has  disproved.-f  The  best  informed  naturalists  fully 
concur  in  the  truth  of  the  picture  which  Dr.  Buckland  has 
given  of  the  habits  of  the  recent  species. 

"  The  strength  of  the  Hyaena's  jaw  is  such  that,  in  at- 
tacking a  dog,  he  begins  by  biting  oflf  his  leg  at  a  single 
snap.  The  capacity  of  his  teeth  for  such  an  operation  is 
sufficiently  obvious  from  siniple  inspection ;  and  consistent 
with  this  strength  of  teeth  and  jaw  is  the  state  of  the 
muscles  of  his  neck,  being  so  full  and  strong  that,  in  early 
times,  this  animal  was  fabled  to  have  but  one  cervical 
vertebra.  They  live  by  day  in  dens,  and  seek  their  prey 
by  night,  having  large  prominent  eyes,  adapted,  like  those 
of  the  rat  and  mouse,  for  seeing  in  the  dark.  To  animals 
of  such  a  class,  our  cave  at  Kirkdale  would  afford  a  most 
convenient  habitation,  and  the  circumstances  we  fmd  deve- 
loped in  it  are  entirely  consistent  with  the  habits  above 
enumerated.**' 

Cuvier  emphatically  sanctions  this  happy  application  of 
the  natural  history  of  the  Hyaena  to  elucidate  the  pheno- 
mena of  the  Kirkdale  cavern,  which,  he  says,  might  seem 

*  Wemerian  Transactions,  vol.  i.  p.  385. 

t  That  of  Colonel  Sykes,  quoted  in  the  Edinburgh  Philosophical  Journal,  vol. 
zii.  p.  315.  M.  de  BlainviUe,  in  the  course  of  his  argument  against  the  conclu- 
sions of  Dr.  Buckland,  adopted  by  Cuvier,  says,  in  reference  to  the  inference  de- 
duced by  Dr.  Buckland  from  the  minute  fragments  of  the  enamel  of  teeth,  which 
he  detected  unaltered  in  the  Coprolites  of  the  Kirkdale  cavern :  ^  But  I  have  yet 
to  learn  that  any  animal  feeds  upon  teeth,  and  can  even  digest  them ;  so  that  this 
peculiarity  might  afford  an  additional  objection  against  the  opinion  of  M.  Buck- 
land,  that  the  bones  of  Mammifers,  found  in  great  quantity  in  the  cave  of  Kirk- 
dale, with  those  of  Hyaenas,  had  been  brought  there  by  them,  and  not  at  all  by 
inundations.**  — "  Or,  je  ne  connois  encore  aucune  animal  qui  se  nourrisse  de 
dents  et  puisse  meme  les  dig^rer  ;  en  sorte  que  cette  particularity  pourrait  etre 
une  objection  de  plus  a  ezposer  contre  Popinion  de  M.  Buckland,  que  les  os  de 
Mammiferes  trouv^s  en  grande  quantity  dans  la  caverne  de  Kirkdale,  avec  ceux 

L  2 
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to  have  been  described  in  the  strikiDg  quotation  which  Dr. 
Buckland  has  given  from  Busbec  : — 

"  Sepulchra  suffodit,  extrahitque  cadavera  portatque  ad 
suam  speluucam,  juxta  quam  videre  est  ingentem  cumulum 
ossium  humanorum  veterinariorum  et  reliquonim  omne  ge- 
nus animalium.'''* 

No  heaps  of  bones,  however,  were  found  on  the  outside 
of  the  Kirkdale  cave,  as  described  by  Busbec  on  the  out- 
side of  the  Hyajnas**  dens  in  Anatolia ;  such  evidences  of 
the  old  inhabitants  must  have  been  dispersed  by  the  geo- 
logical force  which  has  left  more  conspicuous  and  lasting 
traces  of  its  operation  in  the  Vale  of  Pickering. 

It  is  a  most  interesting  and  remarkable  fact,  and  one  of 
which  Dr.  Buckland  has  ably  availed  himself  in  support 
of  his  explanation  of  the  causes  of  the  accumulation  of  the 
fossil  bones  in  the  cave  at  Kirkdale,  that  the  remains  of  the 
Hyaenas  which  occur  in  the  unstratified  drift  or  diluvial 
gravel  show  no  marks  of  gnawing  or  fracture,  like  those 
on  the  cave  bones.  An  entire  under  jaw,  a  radius,  and 
ulna,  of  a  very  old  and  large  Hyaena,  which  were  asso- 
ciated with  the  remains  of  the  Mammoth  and  extinct 
two-homed  Rhinoceros,  at  Lawford,  near  Rugby,  were  in 
the  highest  possible  state  of  preservation,  and,  "  supplied, 
says  Dr.  Buckland,  the  only  link  that  was  deficient  to 
complete  the  evidence  I  wanted  to  estabUsh  the  Hyaena's 

d^Hyenes,  y  ont  et6  apport^s  par  elles,  et  nuUement  par  inondationa.^^ — 
Ost^ographie  des  Hyenes,  p.  76.  Since,  however,  it  is  incontestable  that  Hyaenas 
deTour  and  digest  the  bones  of  other  Mammals,  we  must  suppose  them  capable  of 
digesting  the  dentine  and  cement  of  teeth,  which  substances  form  so  large  a  pro- 
portion of  those  organs,  and  are  so  closely  similar  to  bone  in  physical  and  chemical 
properties.  With  regard  to  the  enamel  in  the  Coprolites,  Dr.  Buckland  expressly 
states  that  it  was  undigested.  No  doubt,  Hyaenas  do  not  feed  upon  teeth ;  but 
to  render  such  an  objection  valid  against  Dr.  Buckland^s  interpretation  of  the 
coprolitic  fossils  of  Kirkdale,  it  ought  to  be  shewn  that  the  modem  Hyaenas, 
before  they  proceed  to  crunch  the  head  of  a  deer  or  sheep,  are  careful  to  extract 
all  the  teeth. 
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den  at  Kirkdale." "  The  HyEena  at  Lawford  appears, 

from  its  position  in  tlie  diluvial  clay,  to  have  been  one 
that  perished  by  the  inundation  that  extirpated  the  race, 
as  well  as  the  Elephant,  Rhinoceros,  and  other  tribes  that 
lie  buried  with  it ;  and,  consequently,  as  it  could  have  had 
no  survivore  to  devour  its  bones,  we  should  on  this  hy- 
pothesis expect  to  find  them  entire,  as  they  are  actually 
found  in  the  specimens  before  us."* 

With  them  were  found  some  small  bones  of  the  foot, 
apparently  of  the  same  individual  Hyrena;  and  subse- 
quently an  almost  entire  cranium  was  found  in  the  same 
superficial  deposit,  but  at  some  distance  from  the  lower 
jaw,  which,  however,  fitted  so  well  the  glenoid  articular 
cavities  in  the  cranium,  as  to  make  it  highly  probable 
that  it  belonged  to  the  same  individual.  The  teeth  in 
the  upper  maxillary  bones  of  that  skull  shewed,  by  the  ex- 
tent to  which  they  had  been 
worn  down,  the  same  ad- 
vanced age  as  those  in  the 
lower  jaw.  The  socket  of 
the  small  tubercular,  or  fifth 
molar  tooth,  is  preserved  on 
each  side  of  this  rare  and 
beautitul  cranium,  illustrat- 
ing the  character  first  ob- 
served by  M.  de  Blainville,-f- 
in  a  fragment  of  the  upper 
jaw  of  a  Ify/ma  speltm  from 
a  Continental  locality,  now  . 
in    the   Parisian   Museum ;    '*''"■ 

viz,  the  small  size  and  rounded  form  of  the  fifth  or  tuber- 
eukr  molar,  the  socket  of  which  is  shown  at  m,  in  fig.  57. 

•  Loc.  cil,  p.  27.  +  Ostfographic  de>  Hyene*,  4lo.,  p.  62. 


|)v  it^  small  size,  this  tooth  confirms  the  deductions 
A\wi  other  anatomical  characters  of  the  closer  affinity  of 
iIh"  oxtinct  Hysena  to  the  spotted  than  to  the  striped  spe- 
^'it^  trf*  the  present  day ;  and,  in  its  rounded  form,  M.  de 
lUMiiiville  sees  a  confirmation  of  the  specific  distinctness  of 
tlio  Ifyana  spelaa  &om  the  Hyaena  crocuta^  in  which  the 
Miiull  tubercular  molar  has  a  subtriquetral  crown.  The 
«kull  of  the  Hyofoa  crocuta  now  before  me  manifests  an- 
other distinction  in  the  double  fang  by  which  the  small 
tul>ercular  molar  is  implanted  in  the  jaw,  whilst  that  of 
the  Hyana  spelaa  was  inserted,  as  M.  de  Blainville  re- 
nuirks,  by  a  single  fang. 

Baron  Cuvier  has  particularly  cited  the  discovery  of 
the  Hysena's  remains  in  the  diluvium  at  Lawford,  near 
Rugby,  as  a  proof  of  that  Carnivore  having  been  associated 
in  England,  as  on  the  Continent,  with  the  Rhinoceros, 
Mammoth,  and  other  great  extinct  Pachyderms  of  the 
unstratified  drift  formations. 

Several  instances  of  the  same  nature  have  been  subse- 
quently brought  to  light.  Mr.  Murchison,  in  his  great 
work,  "  The  Silurian  System,''  notices  the  association  of 
the  Hyana  with  the  Rhinoceros  in  a  fissure  of  the  Ay- 
mestry  limestone,  constituting  one  of  the  vertical  joints  of 
the  rock,  which  had  been  irregularly  opened  out  by  an- 
cient disturbance  of  the  beds,  and  subsequently  filled  by 
the  drift  and  detritus  of  the  superficies.  "  These  jointed 
rocks  form  the  eastern  side  of  a  deep  comb,  the  higher 
parts  of  which  are  occupied  by  the  upper  Ludlow  rock ; 
the  lower  by  the  Aymestry  limestone,  which,  where  it 
contains  the  bones,  is  about  forty  feet  above  the  little  brook 
that  waters  the  valley.  In  extracting  the  limestone  for 
use,  these  fissures  were  perceived  to  be  filled  with  cal- 
careo-argillaceous  cement  of  a  whitish  colour,  like  hard- 
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eDed  mortar,  in  which  remuns  of  aniiuals  have  been  from 
time  to  time  detected,  including  stags'  horns,  and  bones 
of  great  size.  In  cle^u-ing  away  the  limestone,  a  large  part 
of  the  principal  fissure  has  been  obliterated,  and  most  of 
the  bones  first  discovered  have  been  lost.  Through  the 
zeal,  however,  of  Dr.  Lloyd  and  Mr,  Duppa  Lloyd,  other  . 
remains  have  recently  been  collected,  which  sufficiently 
prove  the  character  of  the  accumulation ;  for  not  only 
have  bones  of  deer  and  ox  been  found,  but  also  a  perfect 
tooth  of  a  Ei/tma  Mid  the  femur  of  a  Rhinoceros,  together 
with  several  small  bones  which  have  not  been  deter- 
mined."* 

The  specimen  of  the  Hyaena  spe-  ^' 

taa  obtained  by  Mr.  Brown  of  Stan- 
way,  from  the  till  which  &rms  part 
of  the  beach  at  Walton  Naze  on  the 
Essex  coast,  is  not  only  more  cha- 
racteristic of  the  extinct  species,  con- 
sisting as  it  does  of  nearly  the  whole 
of  the  left  ramus  of  the  lower  jaw,  but 
the  satis&ction  of  a  personal  examina- 
tion of  it  has  been  afforded  me,  with 
the  permission  of  taking  the  subjoined 
(fig.  58).  The  four  molars  remain 
in  the  jaw,  which  also  includes  the 
symphysis  and  the  socket  of  the  ca- 
lune  {l),  showing  that  this  tooth  had 
equalled  that  of  the  largest  fossil 
Hyaenas  from  the  cave  depositaries. 
The  crowns  of  the  posterior  molars  Lowerjnw,HjN«iiaip(I«i, 
are  much  abraded,  especially  the  Walwn,  i  nat.  .i«. 
last,^  8 ;  and  the  exposed  parts  of  the  fangs  shew  them  to 

*  SilunBD  SfBlem,  p.  553. 
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be  encrusted  with  a  thick  coat  of  csementum,  as  happens 
in  aged  quadrupeds. 

The  Hyaena  is  associated  in  the  till  at  Walton  with 
remains  of  the  spelaean  Bear  and  Tiger,  the  Mammoth, 
Rhinoceros,  Hippopotamus,  and  other  Mammalia  of  the 
extinct  Fauna  of  the  newest  tertiary  and  drift  periods. 

Remains  of  the  Hyana  spelaa  occur,  similarly  associ- 
ated with  extinct  Pachyderms,  in  the  brick-earth  at  Erith, 
which  contains  extinct  and  recent  fresh- water  shells ;  and 
in  a  corresponding  formation,  constituting  a  superficial  de- 
posit, and  filling  rents  that  traverse  the  limestone  called 
Kentish  Bag,  near  Maidstone. 

But  the  most  perfect  and  abundant  fossils  of  the  extinct 
Hyaena  have  been  discovered  under  circimistances  similar 
to  those  in  which  the  species  was  first  determined  to  have 
belonged  to  the  extinct  Fauna  of  this  island,  viz.  in 
limestone  caves  and  fissures. 

The  cavernous  fissures  of  the  limestone  quarries  at 
Oreston  yielded  several  specimens  of  the  Hyana  spelaa^ 
among  which  Mr.  Clift  distinguished  at  least  five  or  six 
individuals  of  various  ages;  some  of  them  equalling  the 
largest  of  those  found  at  Kirkdale  in  1820.  The  posterior 
part  of  a  skull  appeared  to  Mr.  Clift  of  uncommon  magni- 
tude, measuring  twice  as  much  from  every  determinate 
point  to  another,  as  a  recent  fiiU-grown  Hyaena's  skull.* 

This  specimen  has  accordingly  been  referred  by  some 
Palaeontologists  to  the  Hyttna  spelaa  major  of  Gold- 
fuss,  which  M.  de  Blainville  regards  with  much  reason 
as  a  variety  of  the  common  extinct  spelaean  species; 
merely  adding,  in  reference  to  the  Oreston  specimen, 
a  remark  which  calls  for  more  precise  dimensions  of  the 
specimens  compared.     The  only  recent  skull  with  which 

*  Philosophical  Transactions,  1823,  p.  87,  pi.  xi. 
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Mr.  Clift  could  compare  the  Oreston  fossil  in  1822,  be- 
longed to  a  small  individual  of  the  striped  species  {Hyana 
vulgaris)^  there  being  no  cranium  of  the  Hyana  crocuta 
in  the  Himterian  Museum  at  that  period.  The  following 
are  the  dimensions  of  the  Oreston  fossil,  compared  with  the 
skidl  of  the  Spotted  Hyaena. 

From  the  summit  of  the  occipital  crest  to  the 

posterior  border  of  the  glenoid  cavity 
To  the  upper  border  of  the  foramen  magnum 
Greatest  breadth  of  occiput 

From  these  dimensions  it  will  be  seen,  that  the  largest 
of  the  Hysenas  from  Oreston  did  not  surpass  in  size  the 
existing  Spotted  Hyaena  of  the  Cape,  more  than  did  the 
individuals  of  the  extinct  species  that  have  been  discovered 
at  Kirkdale  and  Lawford. 

In  the  portion  of  the  cranium  from  Oreston,  the  convolu- 
tions of  the  brain  have  left  deep  impressions  upon  the 
inner  surface,  4Kid  the  bony  tentorium  which  divided  the 
cerebrum  from  the  cerebellum  is  well  shewn ;  the  air-sinuses 
are  seen  to  have  extended  from  the  frontal  to  the  occipital 
region  beneath  the  sagittal  crest ;  and  to  their  interven- 
tion between  the  outer  and  vitreous  tables  of  the  skull  is 
due  the  survival,  by  one  of  the  old  cave  Hyaenas  of  Mug- 
gendorf,  of  an  extensive  fracture  (a,  a,)  which  well  illus- 
trates the  healing  processes  in  bone. 

I  have  subjoined  an  original  figure  of  this  unique  speci- 
men, now  in  the  British  Museum,  and  which  has  been 
described   by  Soemmering*   and  Cuvier.-f-     This  example 

•  Nova  Acta  Acad.  Nat.  Cur.  xiv.  p.  1.  tab.  1  et  2.  H,  fossUis  ejc  antro 
Muggendorfiano^  cujus  crista  ierribili  morsu  lasa  et  sanata, 

t  "  It  is,"  says  Cuvier,  **  that  of  an  old  Hyaena,  which  had  probably  received 
a  violent  bite  across  the  occipital  crest,  either  from  one  of  its  own  species,  or  from 
one  of  the  great  lions  or  tigers  that  coexisted  in  the  same  localities,  and  whose 


of  ancient  naturaJ  surgery  is  well  paralleled  by  the  lealed 
fracturen  in  the  skull  of  the  Mylod&n  robuttus,  described 


Fractured  and  healed  skull  of  an  eitinct  Hjama,  ^  nat.  siie. 

and  figured  in  my  memoir  on  that  gigantic  leaf-eating 
quadruped  of  South  America.*  The  Oreston  cranium 
differs  from  that  of  the  Hyana  crocutaf  not  only  in  its 
superior  size,  but  in  the  absolutely  smaller  interspace 
between  the  occipital  condyle  and  the  occipito-mastoid 
process,  and  in  the  relatively  greater  extent  of  the  pos- 
terior plate  of  the  glenoid  cavity. 

bones  ore  fmind  in  the  lame  caTcnu." — Oiiem,  FonSei,  vol.  ir.  p.  399,  pL  zii. 
fig.  6  and  7. 

•  De»mplion  of  the  ikeleton  of  an  extinct  gigantic  Sloth,  &c.,  4lo.  Van  Voont, 
1S42. 
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Another  fragment  of  a  skull  from  the  same  locality 
indicates  a  younger  Hyana  spelaa^  by  the  smaller  size  of 
the  sagittal  and  occipital  crests,  and  the  limited  extent 
of  the  frontal  sinuses,  which  are  not  continued  backwards 
beyond  the  frontal  bones. 

A  left  ramus  of  the  lower  jaw  of  the  Hya,na  spelaa 
from  Oreston,  corresponding  in  size  with  the  larger  frag- 
ment of  the  skull,  differs  from  the  ffyana  crocuta  in  the 
greater  relative  breadth  of  the  posterior  ridge  of  the  second 
premolar  tooth.  Mr.  Chft*  has  figured  a  portion  of  the 
lower  jaw  of  a  young  Hysena,  "in  which  remain  one  of  the 
shedding  teeth,  and  two  permanent  ones,  which  had  not 
sufficiently  advanced  in  their  growth  to  have  protruded 
through  the  gum,  but  are  still  enclosed  within  their  alveo- 
lar cavities.^' 

The  Oreston  specimens  of  the  Cave  Hysena  were  found 
in  the  fissure  marked  b,  fig.  50,  p.  132. 

Two  canine  teeth,  much  worn,  of  the  Hyana  spelaa 
are  recorded  by  Dr.  Buckland  to  have  been  discovered, 
associated  with  the  remains  of  the  Mammoth  snd.JRhino- 
ceroSy  in  the  cave  of  Crawley  rocks,  near  Swansea ;  these 
fossils  are  preserved  in  the  collection  of  Miss  Talbot  at 
Penrice  Castle. 

In  the  same  collection  is  preserved  the  lower  extremity 
of  the  left  humerus  of  the  Hyitna  sfpelaa  from  the  cave 
at  Paviland,  on  the  coast  of  Glamorganshire,  noticed  above 
at  p.  124. 

Numerous  and  highly  characteristic  specimens  of  the 
HyofMi  spelaa  have  been  obtained  from  the  caves  and  fis- 
sures of  the  mountain  •  limestone  at  Bleadon,  and  near 
Button  and  Banwell  in  the  Mendip  Hills. 

Remains  of  eleven  or  twelve  Hyaenas  were  discovered  by 

*  Loc.  cit.  pi.  X.  fig.  7. 
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Mr.  Stutchbury  in  the  cavernous  fissure  lately  opened  on 
Durdham  Down  near  Bristol.  These  remains  were  associ- 
ated, as  usual,  with  those  of  the  Bear  and  Wolf,  of  a  large 
Bovine  animal,  of  the  Rhinoceros,  Hippopotamus,  and  young 
Mammoths.  The  bones  were  all  detached  and  broken  into 
small  bits;  and  the  proportion  of  teeth  and  horns  to  the 
other  parts  of  the  body  greatly  preponderated.  In  reference 
to  the  possible  modes  of  the  accumulation  of  these  remains, 
Mr.  Stutchbury  argues  that  "the  first  method  by  floods  is  ex- 
cluded, because,  as  in  all  diluvial  accumulations,  there  would 
have  been  a  mixture  of  rolled  stones  of  various  kinds.  If 
the  animals  had  fallen  into  the  fissure,  whole  skeletons,  or 
at  least  all  the  bones  of  a  single  individual,  would  have  been 
entombed.  But,  so  far  from  this  being  the  case,  the  recep- 
tacle would  not  contain  a  number  approaching  to  that  of 
the  animals  whose  remains  are  here  found.  On  the  other 
hand,  the  theory  that  the  cave  was  the  den  of  Hyaenas, 
is  consistent  with  all  the  observed  facts.  The  habits  of 
these  animals  to  tear  up  putrid  carcases,  to  carry  off  por- 
tions to  their  dens  in  rocks,  to  crush  with  violent  force  the 
bones  of  their  prey,  the  gnawed  and  splintered  condition  of 
the  bones,  are  circumstances  which  render  the  last-adduced 
theory  highly  probable,  and  worthy  to  be  assumed  as  the 

true  one.'' "  By  comparison  of  the  teeth  of  the  fossil 

Hysena  with  those  of  recent  animals,  their  enormous  size 
was  strikingly  shewn ;  those  of  the  Hysena  proved  it  to 
have  been  larger  than  the  largest  known  species  of  tiger.'' 
Mr.  Stutchbury  does  not  give  the  admeasurements. 

The  skull  from  the  bone-cave  called  Kent's  Hole  near 
Torquay,  figured  at  the  head  of  the  present  section,  (cut 
54,)  measures  fourteen  inches  in  total  length,  and  exhibits 
the  dental  characters,  and  the  strong  intermuscular  ridges 
of  the    formidable    spelaean    Hyaena   in   great    perfection. 
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Subjoined  (fig.  60)  is  a  great  proportion  of  the  lower  jaw, 
with  the  dentition  complete,  excepting  the  incisors;  it 
corresponds  with  the  abovecited  cranium  in  size. 

J^.  60. 


Lava  JBW  and  tepth,  Ilyaaa  spelica,  J  nat.  size.     Kent's  Hole. 

Several  characteristic  specimens  of  the  Htfana  spelaa 
irom  this  cavern  are  preserved  in  the  collection  of  Dr. 
Buckland  ;  and  some  very  interesting  ones  were  obtained  for 
the  British  Museum,  at  the  sale  of  the  collection  of  the  late 
Mr.  Mac  Enery.  Among  these  is  the  anterior  part  of  the 
lower  jaw,  shewing  a  malposition  of  the  second  permanent 
premolar  on  the  left  side ;  the  corresponding  deciduous 
tooth  is  rettuned,  worn  down  to  the  stumps,  and  its  succes- 
sor projects,  external  to  it,  from  the  outer  side  of  the  jaw. 
Here,  bs  in  the  Kirkdale  and  Oreston  caves,  the  jaw  of  a 
young  Hytena  was  found,  which  shews  the  deciduous  and 
permanent  teeth  (fig.  61).  The  point  of  the  permanent 
canine  has  jnst  begun  to  protrude  from  the  socket ;  the 
three  deciduous  molars  are  retained,  the  last  having  the 
form  of  the  sectorial  tooth :  these  are  succeeded  and  dis- 
placed by  the  first  three  molars  of  the  adult,  which  have 
the  conic^  form  :  the  peruianent  sectorial  tooth,  s,  is  deve- 
loped behind  these,  and  rises  behind  the  deciduous  sectorial, 
which  it  does  not  displace  ;  it  is  developed  earlier  than  the 
Ulterior  permanent  molares. 


Lower  jaw  of  jonng  fTyma  tpelaa,  ^  nat  aiie.     Kent')  Hole. 

A  great  proportion  of  the  skeleton  of  the  ffyana  spelaa 
has  now  been  recovered  from  the  different  localities  of  that 
extinct  species  in  England.  The  larger  bones  of  the  extre- 
mities found  in  Kenfs  Hole  are  fractured,  as  in  the  Kirk- 
dale  cave ;  bnt  the  smaller  bones,  as  the  astragalus,  calca- 
neum,  metacarpals,  and  metatarsals,  are,  for  the  most  part, 
remarkably  perfect.  They  differ  from  their  analognes  in 
the  skeleton  of  the  Syana  crocuta  chiefly  in  their  larger 
aad  more  robust  proportions :  the  scapnla  appears  to  be 
rather  narrower  in  proportion  to  its  articular  extremity ; 
the  deltoid  crest  of  the  humerus  is  longer  and  stronger. 

In  the  numerous  specimens  of  the  fossil  Hyeena  from 
British  localities,  which  I  have  examined  and  compared 
in  public  and  private  collections,  I  have  not  hitherto  de- 
tected any  characters  indicative  of  a  species  distinct  from 
the  ffyana  spdaxi ;  the  differences  observed  have  been 
those  only  of  size  and  dental  development,  depending  on 
diversity  of  sex  and  age.  Of  that  fossil  species  which  is 
more  nearly  allied  to  the  Striped  Hyana  (Sytena  Mont- 
pessulana,  Christol),  no  trace  has  presented  itself  to  my 
notice.  It  appears  to  have  been  confined  tu  the  middle 
of  France,  Languedoc,  and  Italy.  Fossil  remains  of  the 
Hysena  have  been  discovered  by  MM.  Baker  and  Durand* 
in  the  tertiary  strata  of  the  SewaUk  Hilla ;  and,  what  is 

*.Joanul  of  the  Bengal  AiuaticSocie^.Tol.ir.  1836,  p.  S69,  pi.  46. 
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more  remarkable,  the  Hyaena  was  represented  in  the  an- 
cient Fauna  of  South  America  by  a  species  which  its  dis- 
coverer, Dr.  Lund,  has  termed  Hyana  Tieogiea,* 

The  following  are  some  judicious  remarks,  by  Sir 
Henry  de  la  Beche,  on  the  mode  of  observation  to  be  pur- 
sued in  the  exploration  of  caverns  in  search  of  fossil  re- 
mains. "  An  observer,  after  entering  a  cavern,  may  again 
return  from  it  without  the  slightest  suspicion  that  it  is 
ossiferous,  and  yet  the  cave  contain  the  abundant  remains 
of  animals.  Many  in  our  own  country,  which  have  fur- 
nished hundreds  of  bones  and  teeth  of  various  mammi- 
ferous  creatures  to  those  who  properly  searched  for  them, 
have  been  visited  from  time  immemorial  by  numbers  who 
never  observed  a  trace  of  such  exuviae.  Caverns  are  far 
more  abundant  in  limestone  rocks  than  in  others  ;  and  hence 
the  frequent  occurrence  of  stalactitical  and  stalagmitical 
matter  in  ossiferous  caves,  which  often  masks  the  organic 
riches  beneath  it.'\  .  .  .  "  When  an  observer  discovers 
bones  in  a  cavern,  he  should  pay  particular  attention  to 
their  mode  of  occurrence.  Let  him  make  a  complete 
section  of  the  stalagmite,  mud,  silt,  sands,  or  gravel,  as 
the  case  may  be,  noting  the  depth  of  each  diflTerent  bed, 
and  careftiUy  abstract  specimens  from  each  before  frag- 
ments of  it  become  mingled  with  the  others.  He  must 
be  careftil  to  mark  whether  diflferent  kinds  of  bones  or 
teeth  occur  in  particular  beds,  or  are  all  mingled  together. 
He  should  also  make  different  sections  of  the  cave  at 
various  points,  particularly  noting  where  or  in  what  di- 
rections it  may  communicate  with  the  surface,  for  caverns 
frequently  lead  to  the  surface  in  other  places  than  their 
entrances,  such  places  being  filled  with  fallen  rubbish.  An 
observer  should  be  particularly  careful  in  ascertaining  the 

*  Blik  paa  Brasiliens  Dyreverden,  &c.,  in   the  Transactions  of  the  Royal 
Academy  of  Copenhagen,  vol.  vii.  1841,  pp  93,  94. 
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general  external  conditions  of  the  ^timtion  where  the 
cavern  occurs  ;  noting  whether  it  was  ever  probable  that  it 
was  concealed  bj  gravel  or  angular  fragments  of  rock,  which, 
having  been  subsequently  removed  by  natural  or  artificial 
causes,  a  free  entrance  into  the  cavern  was  obt^ed." 

"  If  a  cavern  has  remained  open  to  the  surface  daring 
long  periods  up  to  the  present  time,  it  may  have  been 
tenanted  first  by  creatures  now  extinct,  and  subsequently 
by  those  now  existing ;  and  hence  their  various  remains 
may  be  detected  in  it,  sometimes  mixed,  at  others  in  beds 
above  each  other.  Consequently,  the  remains  of  Man  and 
his  works  may  be  discovered  in  such  places,  as  has  been 
the  case,  particularly  in  the  South  of  France."* 

The  subjoined  vignette  gives  a  view  of  the  month  of  the 

cave  at  Kirkdale,  in  the  face  of  the  quarry  near  the  brow 

of  a  low  bill,  from  the  engraving  given  by  Dr.  Buckland 

in  the  "ReUquiffi  DiluvianBe,"  pi.  2.  fig.  1. 

•  How  to  obierre,  p.  1 82. 

Fig.  62. 
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It  is  too  commonl}'  supposed  that  the  Lion,  the  Tiger, 
and  the  Jagnar  are  animals  pecnliarlj  adapted  to  a  tropical 
climate.      The  genus  FeUs   is,  however,   represented   by 
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species  in  high  northern  latitudes,*  and  in  all  the  inter- 
mediate countries  to  the  equator ;  and  there  is  no  genus  of 
Mammalia  in  which  the  unity  of  organization  is  more  closely 
maintained,  and  in  which,  therefore,  we  find  so  little  ground 
in  the  structure  of  a  species,  though  it  may  most  abound  at 
the  present  day  in  the  tropics,  for  inferring  its  special  adap- 
tation to  a  warm  climate.  A  more  influential,  and,  indeed, 
the  chief  cause  or  condition  of  the  prevalence  of  the  larger 
feline  animals  in  any  given  locality,  is  the  abundance  of 
the  vegetable-feeding  animals  in  a  state  of  nature,  with  the 
accompanying  thickets  or  deserts  unfrequented  by  man. 
The  Indian  Tiger  follows  the  herds  of  Antelope  and  Deer 
in  the  lofty  Himalayan  chain,  to  the  verge  of  perpetual  snow. 
The  same  species  also  passes  that  great  mountain  barrier, 
and  extends  its  ravages,  with  the  Leopard,  the  Panther, 
and  the  Cheetah,  into  Bocharia,  to  the  Altaic  chain,  and 
into  Siberia  as  far  as  the  fiftieth  degree  of  latitude  ;  prey- 
ing principally,  according  to  Pallas,  on  the  wild  Horses  and 
Asses.'!' 

It  need  not,  therefore,  excite  surprise  that  indications 
should  have  been  discovered,  in  the  fossil  relics  of  the 
ancient  Mammalian  population  of  Europe,  of  a  large  feline 
animal,  the  contemporary  of  the  Mammoth,  of  the  tichor- 
rhine  Rhinoceros,  and  of  the  gigantic  Cave  Bear  and 
Hyaena,  and  the  slayer  of  the  Oxen,  Deer,  and  equine 
quadrupeds  that  so  abounded  during  the  same  epoch. 

These  indications  were  first  discovered  in  the  bone  caves 
of  Germany ;  and  Cuvier,  in  his  usual  masterly  review  of 
the  materials  which  were  accessible  up  to  the  period  of 
his  Memoir  on  the  Cave  Carnivora  in  the  Annales 
du  Museum  for  1806,   concludes  that   the  most   charac- 

*  "  Lynx  bore^le  firigus  non  timeit,''  Pallas,  Zoographia  Rosso- Aaiatica,  i.  p.  13. 

+  76.  pp.  7—19. 
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teristic  of  the  fossils  of  the  great  feline  animal  could  be 
referred  neither  to  the  existing  Lion  or  Lioness,  nor  to 
the  Tiger,  still  less  to  the  Leopard  or  Panther ;  but  that  it 
more  resembled,  in  the  curvature  of  the  lower  border  of  the 
under-jaw,  the  Jaguar. 

M.  Goldfuss,  having  subsequently  obtained  an  almost 
entire  fossil  cranium  of  the  large  extinct  feline  animal,  de- 
scribed it  under  the  name  of  Felis  speldea  ;*  which  name 
Cuvier  adopted  in  the  later  edition  of  his  great  work,-}* 
adding  to  the  distinctions  which  Groldfuss  had  pointed  out 
between  the  fossil  and  the  skulls  of  the  existing  Felines,  in- 
cluding the  Jaguar,  that  the  suborbital  foramen  appeared 
to  be  smaller,  and  placed  fiirther  from  the  margin  of  the 
orbit  than  in  the  existing  Lion  or  Tiger.  Although  in  the 
uniform  and  gentle  curve  of  the  upper  contour  of  the  fossil 
skull,  it  resembles  more  that  of  the  Leopard  than  any  of 
the  larger  Felines,  Guvier  subsequently  speaks  of  the  extinct 
species  as  "  a  Lion  or  Tiger."' 

There  is  a  constant  and  well-marked  character,  of  which 
Cuvier  appears  not  to  have  been  aware,  by  which  the  skulls 
of  the  existing  Lion  and  Tiger  may  be  distinguished  from 
one  another ;  it  consists  in  the  prolongation  backwards,  in 
the  Lion,  of  the  nasal  processes  of  the  maxillary  bones  to 
the  same  transverse  line  which  is  attained  by  the  upper  ends 
of  the  nasal  bones  ;  whilst,  in  the  Tiger,  the  nasal  processes 
of  the  maxillary  bones  never  extend  nearer  to  the  transverse 
line  attained  by  the  upper  ends  of  the  nasal  bones  than  one- 
third  of  an  inch,  and  sometimes  fall  short  of  it  by  two- 
thirds  of  an  inch,  where  they  terminate  by  an  obtuse  or 
truncated  extremity,  whilst  in  the  Lion  they  are  pointed.^ 
It  is  very  desirable  that  this  character  should  be  deter- 

*  Nova  Acta  Acad.  Nat.  Cur.  torn.  x.  pt.  iu  p.  489,  tab.  45. 
f  Ossemens  Fossiles,  vol.  iv.  1823,  p.  449. 
t  See  Proceedings  of  the  Zoological  Society,  January,  1834. 
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mined,  if  possible,  in  the  Continental  specimens  of  the 
skulls  of  the  Felis  spelaa.  If  the  nasal  processes  of  the 
superior  maxillary  bones  do  not  extend  as  far  backwards 
as  the  nasal  bones,  it  may  be  concluded  that  the  species 
was  not  a  Lion ;  but,  as  the  shorter  processes  of  the  supe- 
rior maxillary  bones  are  present  in  the  skull  of  the  Jaguar 
and  Leopard,  as  well  as  the  Tiger,  the  approximation  of 
the  fossil  to  the  striped  or  the  spotted  species  of  the  genus 
Felis  will  depend  upon  other  characters. 

The  most  characteristic  British  fossil  of  the  great  spe- 
laean Tiger,  as  it  will,  for  convenience''  sake,  be  here  termed, 
is  a  considerable  proportion  of  the  right  upper  jaw,  with 
the  external  incisor,  the  canine,  and  the  second  and  third 
premolars  in  situ ;  the  first  and  the  tubercular  molar  being 
lost ;  fig.  63.  The  length  of  the  fragment  is  six  inches  ;  the 
length  of  the  canine  tooth  is  five  inches ;  the  circumference 
of  the  base  of  its  crown  three  inches  and  a  half  These  di- 
mensions equal  those  of  the  same  parts  in  the  largest  African 
Lion  or  Bengal  Tiger ;  but  it  would  seem,  both  from  Conti- 
nental fossils,  and  some  that  have  been  found  in  British 
fresh- water  strata,  that  the  spelaean  Tiger  had  more  power- 
ful limbs  and  larger  paws,  as  will  be  perceived  from  the 
following  table  of  admeasurements. 

Length  of  the  first  left  metacarpal  bone 
first  left  metatarsal  bone 
second  left  metatarsal  bone 
third  left  metatarsal  bone 
fourth  left  metatarsal  bone 
proximal  phalanx  of  the  second  toe 
left  hind-foot  2         5  110 

The  teeth  of  the  Felis  spelaa^  which  Dr.  Buckland 
determines  among  the  fossils  of  the  Kirkdale  cave,  ex- 
ceeded in  size  those  of  the  largest  Lion  or  Bengal  Tiger, 
but  not  in  the  same  degree  as  the  bones  of  the  feet ;  nor 


Fdis  speltea. 

Fdistigris, 

In.    Lines. 

In.  Lines. 

4         6 

3         9 

5         3 

4         3 

5         9 

4         6 

6         0 

4       7 

5         6 

4         1 
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crania  or  teeth   of  the   Batne  surpaeslng 
i  displayed  by  those  bones  been  yet  disco- 
vered in  the  Continental  caverns. 

Fiff.  64. 

Four  canine  teeth  and  four  sec- 
torial molars  of  the  lower  jaw 
(fig,  64)  are  enumerated  by  Dr. 
Buckland,  to  whom  we  owe  the 
first  announcement  of  the  Felie 
^eltta  as  a  British  foBsil,  amongst 
the  specimens  from  the  cave  at 
Kirkdale,*  With  respect  to  the 
great  Tigers  indicated  by  these 
fossils,  which  were  extremely  rare 
ae  compared  with  the  Hyaenas, 
Dr.  Buckland  thinks  it  "  more 
probable  that  the  Hyaenas  found 
their  dead  carcasses,  and  dragged  them  to  the  den,  than 
that  they  were  ever  joint  tenants  of  the  same  cavern,"  -f 

A  metatarsal  bone,  the  third  of  the  right  hind-foot,  from 
the  Eirkdale  cavern,  surpasses  a  little  in  thickness,  but  not 
in  length,  the  corresponding  bone  in  a  large  Bengal  Tiger ; 
it  may  have  belonged  to  a  young,  or  a  female,  of  the  Felis 
epelaa. 

Two  canine  teeth  of  the  Felis  xpelxa  were  obtained 
from  the  cavernous  fissures  at  Oreston :  one  of  these  be- 
longing to  the  upper  jaw  measures  three  inches  and  three 
quarters  in  length,  and  both  are  inferior  in  size  to  the 
canine  from  Kent's  Hole  (fig.  65) ;  but,  like  it,  they  present 
the  two  characteristic  longitudinal  indentations  upon  the 
crown  a  c :  they  may  have  belonged  to  a  small  female 
of  the  speljean  Tiger. 

From  the  paucity  of  the  remains  of  the  Felts  spelaa  in 
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the  cave  of  Kent's  Hole,  and  the  occurrence  there  of 
gnawed  bones  of  Rhinoce- 
roa,  Mammoth,  and  Horee,  it 
is  not  improbable  that  they 
may  have  belonged  to  indi- 
viduals whose  carcasses  were 
introduced,  as  Dr.  Buckland 
conjectures  those  of  Kirkdale 
to  have  been,  by  the  agency 
of  the  Hyawi  epelim.  The 
canine  tooth  (fig,  65)  is  ra- 
ther smaller  than  the  one  in 
the  portion  of  the  upper  jaw  ; 
but,  from  the  thickly  coated 
and  solidified  fang,  a  b,  this 
tooth  must  have  belonged  to 
an  old  Tiger,  M.  de  Blainville 
has  figured  a  second  and 
third  molar  tooth  of  the  Felts 
spelim  from  Kent's  Hole,  on  the 
authority  of  Mr.  Mac  Enery.* 
Fossil  remains  of  the  FeUt 
tpelaa  have  been  obtained  from 
the  caves  at  Sandford  HiU, 
Hutton,  Banwell,  and  Bleadon  : 
the  moat  characteristic  of  these 
is  in  the  possession  of  the  Rev. 
D.  Williams  of  Bleadon,  Someraet. 

*  M.  de  BUiiiTille  frequently  cites  a  "  Deuription  of  the  Cavem  of  Kent'i 
Hole,  Devon ihire,"  which  he  aupposeB  to  have  heen  publiihed  by  Mr.  Mac  Enery, 
but  irhich  he  itgreta  that  he  hu  not  been  able  1«  procuie.  I  have  heen  Mtored 
by  Dr.  Buckluicl  that  Mr.  Mac  Enery  never  publiahed  such  a  work  ;  and  it  ia 
most  probable  that  the  drawing!,  or  lithographic  impreuiona.  ahewn  by  Mr.  Mac 
Enery  to  Profeaaor  De  Blainville,  were  those  deaigned  to  illiutnitc  the  forth- 
coming  tecond  volume  of  the  BaHguta  DUimanm. 
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Like  the  ffyana  spekea^  the  remains  of  the  great  ex- 
tinct Tiger  are  not  confined  to  ossiferous  caverns,  but  occur 
in  the  superficial  unstratified  deposits.  Portions  of  both 
upper  and  lower  jaws,  with  parts  of  the  rest  of  the  skele- 
ton, were  discovered  in  1829,  together  with  remains  of 
the  Mammoth,  Rhinoceros,  Ox,  Stag,  and  Horse,  in  a 
marl-pit  near  North  Cliff,  Yorkshire.*  The  pit  is  situated 
on  the  eastern  boundary  of  the  red  marl,  where  that  stratum 
approaches  the  low  lias  hills  which  skirt  the  south-western 
side  of  the  Wolds.  The  section  of  the  pit  yielded  the 
following  strata : — 

Black  Band       ....... 

Yellow  sand    ....... 

White  grayel,  consisting  of  small  pebbles  of  chalk,  and  angular 
fragments  of  flint,  with  a  few  pieces  of  Gryphaa  incuttxi,  and 
fewer  pebbles  of  sandstone  .... 

Blue  marl,  irregularly  penetrated  by  the  gravel 

Commencement  of  a  blacker  marl. 

This  had  been  dug  to  the  depth  of  ten  feet,  and  here  the 
greater  part  of  the  fossil  bones  were  found.  The  horns  of 
the  Ox  and  the  jaws  of  the  spelaean  Tiger  lay  near  the 
bottom  of  the  excavation :  the  antler  of  the  Stag,  the 
thigh-bone  of  the  Mammoth,  and  one  of  the  leg-bones  of 
the  Rhinoceros,  lay  low  in  the  upper  marl.  The  bones 
occupied  a  space  of  about  twenty  yards  in  length,  and 
eight  in  width. 

The  following  are  the  parts  of  the  Felis  spelcea^  from 
the  above  deposit,  now  preserved  in  the  Museum  of  the 
Yorkshire  Philosophical  Society  :  A  fragment  of  the  upper 
jaw,  containing  the  second  and  the  great  sectorial  premolar 
teeth :  a  lower  jaw,  with  the  part  of  the  ascending  rami 
and  articular  processes  broken  away;    it  measures  from 

*  The  circumstances  attending  the  discovery  of  these  bones  are  narrated  by 
the  Rev.  W.  Vernon,  F.R.S.,  in  the  Philosophical  Magazine  for  1829,  vol.  vi. 
p.  225. 
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the  fore-part  of  the  canine  to  the  end  of  the  molar  series 
five  inches  and  a  half;  the  depth  of  the  jaw  below  the 
last  molar  tooth  is  two  inches;  the  canine  tooth  is  four 
inches  and  a  half  in  length  :  the  proximal  end  of  a  radius, 
the  articular  head  of  which  exceeds  by  one-fourth  that  of 
the  largest  Lion  or  Tiger :  the  head  of  the  femur ;  one 
metacarpal  bone  measuring  four  inches,  nine  lines  in  length ; 
and  two  metatarsals,  one  belonging  to  the  second  toe, 
measuring  five  inches,  five  lines, — ^the  other  belonging  to  the 
middle  toe,  and  measuring  six  inches  in  length:  these 
bones  indicate  paws  as  large  as  those  of  the  great  Gailen- 
reuth  Tiger,  whose  admeasurements  have  been  previously 
given. 

The  black  marl  contained  abundance  of  fresh- water  shells, 
amongst  which  Professor  Phillips  found  Limnaas  and 
Planorhis  to  predominate  ;  and  he  determined  that  all  the 
species  discovered  in  this  marl,  twelve  in  number,  agreed 
in  every  respect,  even  in  their  accidental  variations,  with 
the  same  species  now  existing  in  Yorkshire. 

Professor  Sedgwick,*  who  expresses  well-deserved  thanks 
to  Mr.  Vernon,  for  the  zeal  with  which  he  investigated, 
and  the  fidelity  with  which  he  described,  the  excavation 
of  the  several  regular  deposits  at  North  Cliff,  containing 
the  Mammalian  and  Testaceous  fossils,  observes  that: — 
"  Phenomena  like  these  have  a  tenfold  interest,  binding  the 
present  order  of  things  to  that  of  older  periods,  in  which 
the  existing  forms  of  animated  nature  seem  one  after 
another  to  disappear.^' 

*  Anniyersary  Address  to  the  Zoological  Society,  1830. 
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Left  lower  sectorial  tooth  of  Felis  pardoides :  a,  view  from  the  inside  ;  6,  view  from 
the  outside.     Red  Crag. 

FELIS  PARDOIDES.     Owen. 

The  discovery  of  the  fossil  indicative  of  the  present 
species  is  due  to  Mr.  Wm.  Colchester  of  Ipswich,  who 
pointed  out  to  Mr.  Lyell,  in  June  1839,  in  his  collection  of 
fossil  teeth  from  the  Red  Crag  of  Newboum  near  Wood- 
bridge,  one  tooth  which  diflfered  greatly  from  the  rest,  and 
which  they  both  suspected  to  belong  to  a  carnivorous 
Mammal.  The  tooth  being  submitted  to  my  inspection,  I 
found,  on  comparison,  that  it  agreed  in  size  and  shape  with 
the  posterior  or  sectorial  molar  of  the  left  side  of  the  lower 
jaw  of  the  Leopard  (Felis  leopardus^  Linn.) ;  aflTording,  if 
not  proof  of  specific  identity, — which,  from  the  close  corre- 
spondence in  every  character,  save  size,  that  pervades  the 
dental  formula  of  the  different  species  of  Felis^  cannot  be 
affirmed  on  the  evidence  of  a  single  tooth, — at  least  sufficient 
indication  that  a  feline  animal  as  large  as  a  Leopard 
existed  at  the  geological  epoch  indicated  by  the  forma- 
tion in  which  it  was  found.  The  tooth  in  question  {fig. 
66),  is  imperfect :  the  enamelled  crown  is  preserved,  but 
the  base  has  lost  the  fangs,  and  has  the  appearance  of 
having  been  worn  and  polished  after  the  fangs  had  been 
broken  short  off.  The  two  compressed  pointed  lobes  of  the 
crown  are  more  nearly  equal  in  size  than  in  the  Felis  par dus. 
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Mr.  Lyell  rightly  states,  that  ''  this  fossil  resembles  in  colour 
that  of  many  of  the  accompanying  teeth  of  fishes,  most  of 
which  belong  to  different  species  of  the  Shark  family,  with 
which  the  palatal  bones  of  the  Myliobates^  a  kind  of  Skate, 
are  intermixed.  It  is  deserving  of  remark,  that  in  a  great 
portion  of  the  Shark^s  teeth,  the  softer  or  bony  portion  at 
the  base  has  been  worn  away,  more  or  less  entirely,  as  if  by 
attrition ;  while  the  upper  part,  or  that  covered  by  enamel, 
has  suffered  but  slightly.  In  a  word,  they  seem  to  have 
been  subjected  to  the  same  mechanical  action  as  the  tooth 
of  the  Leopard.'*'' 

"  Newboum  is  a  village  on  the  west  side  of  the  estuary 
of  the  Deben,  and  about  six  miles  S.W.  from  Woodbridge. 
In  the  large  pit  of  red  crag  at  the  northern  extremity  of 
the  village  (Mr.  Wolton's  pit),  the  crag  presents  its  ordi- 
nary character  of  a  purely  marine  deposit,  containing  the 
usual  shells  in  great  part  comminuted.  But  the  horizontal 
strata  are  traversed  to  the  depth  of  about  thirty  feet  by 
numerous  fissures,  which  are  from  a  few  inches  to  a  foot  or 
more  in  width,  and  are  filled  principally  with  the  detritus 
of  red  crag,  in  which  numerous  fragments  of  shells  are  still 
preserved.  Some  of  these  rents  terminate  downwards, 
coming  to  a  point,  with  no  signs  of  fracture  below.  As  at 
present  our  information  simply  extends  to  the  fact  that  the 
Leopard'^s  tooth  was  picked  up  together  with  those  of  fishes 
in  this  pit,  it  might  be  suggested  that  the  Mammalian  relic 
was  possibly  derived  from  the  contents  of  one  of  the  fissures, 
the  filling  of  which  was  an  event  certainly  posterior,  and 
perhaps  long  subsequent,  to  the  era  of  the  deposition  of  the 
crag.'*'** 

In  the  collection  of  the  Rev.  Edward  Moore,  of  Bealings, 
near  Woodbridge,  the  tooth  of  the  Bear,  noticed  at  p.  105, 

•  Annals  of  Natural  History,  vol.  iv.  1840,  p.  186. 


FELIS    PARDOiDES.  l7l 

and  teeth  of  a  species  of  Hog  and  of  Deer,  are  preserved, 
from  the  same  locality  as  the  tooth  of  the  pard-Iike  Feline  ; 
and  Mr.  Lyell,  judging  from  their  appearance,  inclines  to 
the  opinion  that  they  are  all  of  the  age  of  the  red  crag. 
*'  They  seem,*"  he  says,  "  to  have  undergone  precisely  the 
same  process  of  trituration,  and  to  have  been  impregnated 
with  the  same  colouring  matter,  as  some  of  the  associated 
bones  and  teeth  of  fishes  which  we  know  to  have  been 
derived  from  the  regular  strata  of  the  red  crag.**'*  The 
probability  of  the  Felis  pardoides  being  a  veritable  fossil  of 
the  red  crag  brings  to  mind  the  examples  of  the  same  genus 
in  strata  of  equal  antiquity,  in  the  great  Felis  apAanista, 
Kaup,  and  the  Felis  antediluviana,  Kaup,  which  is  a  species 
of  the  size  of  the  Newboum  fossil :  both  Felis  aphanista 
and  F.  antediluviana  were  discovered  by  Dr.  Eaup  -|-  as- 
sociated with  Dinotheriums  and  Mastodons  in  the  miocene 
sand  at  Epplesheim. 

MM.  Croizet  and  Jobert  %  have  also  discovered  in  the 
tertiary  strata  of  Auvergne,  in  the  neighbourhood  of  Par- 
dines,  a  fossil  Gat,  Felis  pardinensis,  about  the  size  of  the 
Leopard. 

*  Annals  of  Natural  History,  vol.  iv.  1840,  p.  188. 
f  Ossem.  Foss.  du  Museum  de  Darmstadt,  pt.  ii. 
t  Ossem.  Foss.  du  Puy-de-D6me,  p.  201. 
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Nat.  size.     Grays,  Essex. 

FELIS  CATUS.     Wild  Cat. 

Feli$/eru8,  Sbrres,  Recherches  sur  les  OssemeiiB  des  caTemes  de 

Lunel-Veil,  4to,  1839,  p.  1 19. 

Fossil  remains  of  a  feline  animal  about  the  size  of  the 
Wild  Cat  were  first  noticed  by  Dr.  Schmerling  in  his  de- 
scription of  the  Caverns  in  the  Province  of  Liege,  where 
they  were  found  in  tolerable  abundance.  He  assigns  the 
right  ramus  of  a  lower  jaw,  which  exceeds  by  a  few  lines 
the  specimen  figured  above,  to  a  species  or  variety  which 
he  calls  Felis  Catus  magna  ;  and  the  greater  proportion  of 
the  fossils,  which  include  some  entire  skulls,  to  the  Felts 
Catus  minuta.  These,  however,  do  not  vary  from  the 
standard  of  the  existing  Wild  Cat  more  than  the  varieties 
due  to  age  or  sex  are  now  observed  to  do. 

MM.  Marcel  de  Serres,  Dubreuil,  and  Jean- Jean,  have 
enumerated  a  considerable  collection  of  bones  of  the  Wild 
Cat  discovered  in  the  caverns  of  Lunel-Veil.* 

The  most  authentic  specimens  of  the  Felis  Catus^  in  rela- 
tion to  their  antiquity,  which  appear  yet  to  have  been  ob- 
tained from  British  localities,  are  the  right  ramus  of  the 
lower  jaw,  retaining  the  canine  tooth,  discovered  in  the 
brick-earth  at  Grays,  Essex,  and  a  corresponding  part  of 

•  Loc.  cit. 
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the  lower  jaw,  almost  identical  in  size  and  shape,  but  re- 
taining the  three  molar  teeth,  from  the  cave  of  Kent's 
Hole,  Torquay. 

The  Essex  jaw  of  the  Wild  Cat,  which  was  found  in  the 
same  deposit  that  has  yielded  so  many  remains  of  the 
Mammoth,  was  in  the  usual  condition  of  the  bones  of  that 
period.  And  the  specimen  from  Kent's  Hole,  now  in  the 
British  Museum,  precisely  accords,  in  colour  and  chemical 
composition,  with  the  fossils  of  the  extinct  quadrupeds  from 
the  same  cave.  The  outlines  of  the  premolar  teeth  pre- 
served in  thisjaw  are  added  above  the  corresponding  empty 
sockets  of  the  jaw  figured,  with  which  they  quite  agree  in 
size ;  and  both  are  undistinguishable  from  the  analogous 
parts  of  the  still  existing  species  of  Wild  Cat.  We  seem, 
therefore,  here  to  have  another  instance  of  the  survival,  by 
a  smaller  and  weaker  species,  of  those  geological  changes 
which  have  been  accompanied  by  the  extirpation  of  the 
larger  and  more  formidable  animals  of  the  same  genus. 

Our  household  Cat  is  probably  a  domesticated  variety  of 
the  same  species  which  was  contemporary  with  the  spe- 
laean Bear,  Hyaena,  and  Tiger.  It  appears,  at  least  from 
an  observation  recorded  by  M.  de  Blainville,  that  grimal- 
kin cannot  be  the  descendant  of  the  Egyptian  Cat,  as  M. 
Temminck  supposed.  The  first  deciduous  inferior  molar 
tooth  of  the  Felis  maniculata  has  a  relatively  thicker  crown, 
and  is  supported  by  three  roots ;  whilst  the  corresponding 
tooth  in  both  the  domestic  and  wild  Cats  of  Europe  has  a 
thinner  crown  and  two  roots.  The  tail  of  the  domestic  Cat 
is  more  tapering,  and  a  little  longer  than  in  the  wild  Cat, 
but  the  extent  to  which  this  part  is  shewn,  by  a  curious 
propagated  variety  of  tail-less  Cat,  to  be  susceptible  of 
modification,  ought  to  warn  us  against  inferring  specific 
distinction  from  slight  differences  in  the  proportions  of  the 
tail. 
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Mackairodtu  meganiereon^  4  i^^*  ^^*     Auvergne. 


Genus,     MACHAIRODUS. 


Ursus  cuUridenSf 
Uriut  trepanodon^ 

UrsM  cultridens  TsnodorensUy 
Felis  cultridens, 

Machairodus, 
Steneodon, 
Ursus  ctdtridensy 


CuviER,  Ossemens  Fossiles,  4to.  1824,  vol. 

V.  pt.  ii.  p.  517. 
Nbsti,  Lettera  terza  del  alcune  ossa  fossili 

non  peranco  descritte,  al  S.  Prof.  Paolo 

Savi,8vo.  Pisa,  1826. 
Croizbt  bt  Jobert,  OssemeiiB  fossiles  du 

Puy-de-D6me,  p.  200,  1828. 
Bravard,    Monographie    de    deux    Felis 

d^Auvergne,  p.  143,  tab.  iii.  fig.  10,  13, 

1828. 
Kaup,  Description  d^Ossemens  Fossiles  da 

Museom  de  Darmstadt,  2de  Cahier,  1 833. 
Croizbt,  cited  by  Geofiroy  in  '  Reyue  En- 

cyclopedique,*  torn.  Hz.  1833. 
OwBN,  Report  of  British  Association,  1842. 


The  most  remarkable  of  all  the  fossil  teeth  of  large  car- 
nivorous Mammalia  that  have  been  hitherto  discovered  are 
the  long,  curved,  compressed  canines,  the  crowns  of  which, 
with  finely  serrated  margins,  more  nearly  resemble  those  of 
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the  teeth  of  the  extinct  Argenton  Crocodile,  or  of  the  more 
ancient  reptiles  called  Megalosaurus  and  Gladyodon^  than 
the  canine  teeth  of  any  known  existing  carnivorous  Mam- 
mal. 

These  fossil  falciform  teeth  have  been  found  in  the  newer 
tertiary  deposits  in  Italy,  in  Germany,  in  France,  and  in 
this  country,  for  the  most  part  singly  and  detached,  and 
always  very  rare.  They  were  first  noticed  in  1824  *  by 
Cuvier,  to  whom  the  specimens  discovered  in  the  Val 
D^Amo  were  exhibited  by  Professor  Nesti;  and,  from 
evidence  relative  to  their  association  with  the  remains  of 
a  species  of  Ursus^  Cuvier  was  induced  to  refer  them  to 
ihat  genus,  under  the  specific  name  of  Ursm  cultridens. 

The  first  description  of  these  large  falciform  canines  is 
due  to  Professor  Nesti,  according  to  M.  de  Blainville,  who 
cites  his  "  Lettera  terza  dei  alcune  ossa  fossili  non  peranco 
descritte,  al  Sign.  Prof.  Paolo  Savi,  Pisa,  1826.^'  Cuvier 
makes  mention  of  one  of  these  teeth  in  the  Cabinet  of 
Fossils  at  Darmstadt,  which,  from  a  drawing  transmitted 
to  him  by  M.  Schley ermacher,  seemed  to  resemble  in  every 
respect  the  falciform  teeth  foimd  in  Tuscany. 

Amongst  the  rich  collection  of  fossils  discovered,  princi- 
pally by  the  Rev.  Mr.  Mac  Enery,  in  the  bone-cave  of 
Kent'^s  Hole  near  Torquay,  Devon,  two  canines  were  recog- 
nized by  Dr.  Buckland  as  very  similar  to  those  of  Italy 
and  Germany,  on  which  Cuvier'^s  species  "  Ursus  cultridens*'' 
had  been  founded. 

M.  Bravard,  however,  having  observed  in  parts  of  a 
fossil  cranium  of  a  large  species  of  Felis^  indications  of  an 
unusually  long  and  compressed  canine  tooth,  in  the  form  of 
the  socket  of  the  upper  canine,  and  the  deep  depression  for 
the  reception  of  its  crown  on  the  outside  of  the  lower  jaw, 

*  Supplement  to  the  ^Ossemens  FossileV*  ^to.  1824,  ?ol.  y.  pt.  ii.  p.  517. 
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when  the  mouth  was  closed,  conjecturally  restored  the 
lost  canine  by  one  having  the  peculiar  proportions  of  those 
previously  referred  to  the  Urms  cultridens. 

Dr.  Kaup,  on  the  other  hand,  in  his  excellent  illustrations 
of  the  fossils  from  Epplesheim  in  the  Darmstadt  Collection, 
lays  stress  on  the  obvious  differences  which  the  falciform 
canines  present,  as  compared  with  the  known  Bears  and 
feline  animals;  pointing  out,  in  his  comparison  of  them 
with  the  latter,  that  the  compressed  canines  had  neither 
the  grooves  nor  the  two  ridges  which  characterize  the 
canines  in  the  genus  Felis^  and  that  no  carnivorous  quad- 
ruped had  the  enamelled  crown  of  the  canine  so  long,  or 
its  concave  edge  so  serrated.  The  Darmstadt  Professor 
dwells  on  the  resemblance  in  these  respects  between  the 
falciform  canines  in  question,  and  the  teeth  of  the  Megah- 
saurus ;  and  concludes  by  proposing  to  form  a  distinct 
genus,  MachairoduB^  for  the  extinct  species  to  which  these 
singular  teeth  belonged.* 

The  author  of  the  article  Machairodus  in  the  Penny 
Cyclopaedia  has  cited  my  reasons  for  rejecting  the  idea  of  the 
Saurian  nature  of  that  genus ;  the  proof  of  its  belonging 
to  the  Mammalian  class  being  afforded  by  the  specimen 
figured  at  J,  p.  244,  vol.  xiv.  of  that  valuable  work,  "  which 
shews  that  the  tooth  was  originally  lodged  in  a  socket,  and 
not  anchylosed  to  the  substance  of  the  jaw,  and  that  the 
fang  was  contracted  and  solidified  by  the  progressive 
diminution  of  a  temporary  formative  pulp,  and  did  not 
terminate  in  an  open  conical  cavity,  like  the  teeth  of  all 
known  Saurians,  which  are  lodged  in  sockets.^'  The 
article  concludes  by  the  remark,  that  "  we  are  not  without 
existing  Ruminants  with  very  long  canine  teeth  in  the 
upper  jaw,  with  serrations  on  their  edges,   though  not  so 

*  Description  d'Ossem.  Foss.  de  Darmstadt,  4to.  2de  cahier,  p.  28. 
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broad  in  proportion  as  those  of  Machairodus.^^  No  bones, 
however,  of  any  large  Buminant  had  ever  been  detected 
so  associated  with  the  teeth  of  the  Machairodus  as  to 
countenance  the  supposition  that  they  had  formed  the 
defensive  weapons  of  a  large  hornless  extinct  species  allied 
to  the  Musk-deer;  whilst,  on  the  other  hand,  the  discovery 
in  Kent's  Hole  of  the  external  upper  incisor  (fig.  70), 
having  its  sharp  edges  as  strongly  serrated  as  in  the  great 
&lciform  canines,  left  little  doubt  that  they  appertained  to 
the  same  species,  and  afforded  corresponding  proof  of  its 
carnivorous  character. 

The  real  affinities  of  the  problematical  Machairodvs  have 
at  length  been  decided  by  M.  Bravard's  discovery  of  the 
skull  of  his  Felis  megantereon^  retaining  the  falciform  canine 
in  situ^  "arm6e  encore  de  sa  dent  falciforme.'^*  A  re- 
duced outline  copy  of  the  drawing  of  this  interesting  fossil, 
transmitted  by  M.  Bravard  to  M.  de  Blainville,  is  placed 
at  the  head  of  the  present  section  (fig.  68) :  the  original 
had  not  been  seen  by  the  Parisian  Professor ;  but,  from  a 
rapid  inspection  of  a  plaster  model,  the  cranium  seemed 
to  him  to  bear  a  great  resemblance  to  that  of"  the 
Panther. 

The  Comparative  Anatomist  is  prepared  the  more  readily 
to  accept  this  announcement,  from  the  fact  that  the 
modification  of  the  lower  jaw,  upon  which  M.  Bravard 
had  previously  been  led  to  found  his  new  species  of  Felis 
{F.  megantereon)^  is  precisely  such  as  would  best  accord 
with  an  unusually  elongated  form  of  canine:  the  modifi- 
cation in  question  consists  of  a  sudden  and  considerable 
increase  in  the  vertical  diameter  or  depth  of  the  symphy- 
sial  part  of  the  lower  jaw ;  whilst  a  depression  on  the  outer 
side,  between  the  canine  and  the  first  molar,  indicates  the 

•  See  De  Blainville^s  Osteographie,  Felis^  p.  140. 
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part  which    received   the   long  descending   crown   of  the 
upper  canine  when  the  mouth  was  closed. 

The  Felis  megantereon  of  M.  Bravard  is  much  too 
small,  of  course,  for  the  great  falciform  canines  of  the 
Machairodus  cultridenSy  some  of  which  measure  nine  inches 
in  length,  following  the  outer  curve.  I  have  had  the  satis- 
faction of  obtaining  the  same  kind  of  evidence  of  the 
feline  affinities  of  the  Machairodus  from  an  inspection  of 
the  fossil  remains  discovered  by  Messrs.  Falconer  and 
Cautley  in  the  tertiary  deposits  of  the  Sewalik  mountain 
range,  and  transmitted  by  Captain  Cautley  to  the  British 
Museum.  A  portion  of  the  left  side  of  the  upper  jaw  of  a 
young  Machairodus^  with  apparently  the  first  or  deciduous 
dentition,  exhibits  the  characteristic  elongated,  compressed, 
and  finely  serrated  canine  in  situ :  the  extremity  of  the 
crown  is  broken  oflp,  but  the  tooth  evidently  bore  the  same 
proportion  to  the  molar  series  as  does  the  canine  of 
the  Felis  megantereon  of  Bravard. 

The  molar  series  in  the  Sewalik  Machairodus  included, 
in  an  extent  of  one  inch  and  a  half,  three  teeth :  the  first, 
which  is  simple,  single-fanged,  and  very  small,  is  indicated 
by  the  socket :  the  second,  measuring  eight  lines  in  the  an- 
tero-posterior  diameter,  is  the  camassial  or  sectorial  tooth ; 
its  crown  is  more  compressed,  its  trenchant  margins  sharper, 
and  the  inner  tubercle  less  developed  than  in  the  normal 
species  of  Felis :   the  socket  of  the   third  or   tubercular 
molar  is  behind,  or  in  a  line  with  the  sectorial  tooth,  as 
in   the   milk-teeth   of  the   Lion.     What   remains   of  the 
crown  of  the  canine  indicates  its  great  length :  the  breadth 
of  its  base  is  five  lines  ;  it  is  much  compressed  ;  the  inner 
sur&ce   is  flat,  and   both   edges   are  finely  but  distinctly 
serrated.     Like  the   larger   canines   of  Machairodus^   the 
outer  convex  side  of  the  tooth  is  devoid  of  the  two  linear 
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impressions  which  characterize  the  canine  in  the  typi- 
cal FeUnes ;  but,  in  the  somewhat  aberrant  Felis  juhata^ 
these  impressions  are  also  obsolete. 

A  portion  of  the  lower  jaw  of  a  larger  Machairodus^ 
from  the  Sewalik  range,  shews  the  beginning  of  the  cha- 
racteristic downward  extension  of  the  symphysis,  and  the  de- 
pression on  the  outside  of  the  ramus  for  the  lodgment  of  the 
long  upper  canine.  The  molar  series,  which  consists,  as 
in  the  typical  Felines,  of  three  premolars,  the  last  being 
the  sectorial  tooth,  has  a  longitudinal  extent  of  two  inches ; 
the  second  molar  slightly  overlaps  the  third,  which  has 
an  antero-posterior  extent  of  eleven  lines.  This  portion 
of  jaw  indicates  a  species  of  Machairodm  as  large  as  the 
Jaguar :  it  most  probably  belongs  to  an  adult  of  the  same 
species  as  the  one  indicated  by  the  instructive  portion  of 
the  upper  jaw. 
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In  this  island,  anterior  to  the  deposition  of  the  drift, 
there  was  associated  with  the  great  extinct  Tiger,  Bear, 
and  Hyaena  of  the  caves,  in  the  destructive  task  of  con- 
trolling the  numbers  of  the  richly  developed  order  of  the 
herbivorous  Mammalia,  a  feline  animal  as  large  as  the 
Tiger,  and,  to  judge  by  its  instruments  of  destruction,  of 
greater  ferocity. 

In  this  extinct  animal,  as  in  the  Machairodus  cultridem 
of  the  Val  d'*Amo,  and  the  Mach,  megantereon  of  Auvergne, 
the  canines  curved  backwards,  in  form  like  a  pruning-knife, 
having  the  greater  part  of  the  compressed  crown  provided 
with  a  double-cutting  edge  of  serrated  enamel ;  that  on 
the   concave    margin   being   continued    to   the   base ;    the 
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convex  luargiD  becoming  thicker  there,  like  the  back  of  a 
knife,  to  give  strength  ;  and  the  power  of  the  tooth  being 
farther  increased  by  the  expansion  of  its  sides.  Thus, 
as  in  the  Mepalogaurus,  each  movement  of  the  jaw  with 


Canine  of  Machainidug  latidena,  nat.  aite,     Kent's  Hole. 


a  tooth  thus  formed  combined  the  power  of  the  knife 
and  saw ;  whilst  the  apex,  in  making  the  first,  incision, 
acted   like   the  two-edged  point  of  a  sabre.     The  back- 
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ward  curvature  of  the  full-grown  teeth  enabled  them  to 
retain,  like  barbs,  the  prey  whose  quivering  flesh  they  pene- 
trated. Three  of  these  canine  teeth,  of  one  of  which  a  side- 
view,  and  a  view  looking  upon  the  concave  edge,  (fig.  69,) 
are  subjoined,  were  discovered  by  the  Rev.  Mr.  Mac  Enery 
in  Kenfs  Hole,  Torquay,  and  were  recognized  by  Dr.  Buck- 
land  as  bearing  a  close  resemblance  to  the  canines  of  the 
Ursus  cultridens  of  the  Val  d'Arno.  Professor  Nesti,  to 
whom  Dr.  Buckland  transmitted  casts  of  these  teeth,  re- 
cognized the  same  resemblance,  but  noticed  their  pro- 
portionally greater  breadth.  The  cast  of  one  of  the  largest 
of  the  canines  of  the  Machairodus  cultridens  from  the 
Val  d'*Arno,  presented  to  me  by  Mr.  Pentland,  measures 
eight  inches  and  a  half  in  length  along  the  anterior  curve, 
and  one  inch  and  a  half  in  breadth  at  the  base  of  the  crown. 
The  largest  of  the  canines  of  the  Machairodus  from  Kent's 
Hole  measures  six  inches  along  the  anterior  curve,  and  one 
inch  two  lines  across  the  base  of  the  crown :  the  English 
specimens  are  also  thinner  or  more  compressed  in  pro- 
portion to  their  breadth,  especially  at  the  anterior  part 
of  the  crown  a  (?,  which  is  sharper  than  in  the  Mack,  cultri- 
dens. 

These  differences  are  so  constant  and  well-marked  as  to 
establish  the  specific  distinctness  of  the  large  British  sabre- 
toothed  Feline  animal ;  for  which,  therefore,  I  propose 
the  name  of  Machairodus  latidens ,  the  more  important 
and  prominent  characters  of  the  canine  teeth,  which  this 
species  has  in  common  with  the  Mach.  cultridens  and  Mach. 
megantereon^  as  well  as  with  that  from  the  Sewalik  tertiary 
sand,  fully  justifying  their  separation  from  the  typical 
FelidiB^  in  which  family  they  form  a  well-marked  and  most 
interesting  subgenus ;  and,  to  this,  Dr.  Kaup's  name  of 
Machairodus^   although   proposed   under   another  view  of 
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the  affinities  of  the  fossils  in  question,  may  be  most  conve- 
niently applied. 

The  right  external  incisive  tooth 
(fig.  70)  strongly  indicates,  by  the 
serratioa  of  the  anterior  and  posterior 
margins  of  the  crown,  that  it  be- 
longed to  the  same  species  as  the 
falciform  canines,  and  closely  con- 
forms in  other  respects  with  the  ex- 
ternal incisors  of  the  existing  Feline 
animals.  Assuming  it  to  belong  to 
the  Machairodm  latidens,  it  proves 
this  species  to  have  relatively  larger 
external  incisors  than  any  of  the 
Incisor  ot  MschalroduB,  existing  Felines,  or  than  the  Mack. 
nat  axe.  Kent'i  Hole.  megantereon.  The  obtuse  consolidated 
fang,  thickly  coated  by  cement,  which  this  incisor,  like  the 
canine,  possesses,  proves  both  kinds  of  teeth  to  have  be- 
longed to  an  aged  animal. 

Hitherto,  no  parts  of  the  skeleton  have  been  found  In 
England  so  associated  with  the  characteristic  teeth  of  the 
Machairodus  as  to  throw  any  additional  light  on  the  or- 
ganization of  this  once  formidable  beast  of  prey.  A  com- 
parison of  fig.  69  with  fig.  67  will  shew  that  the  Machai- 
rodm latidens  must  have  equalled,  or  nearly  equalled,  in 
bulk  the  spelaean  Tiger  ;  and  we  can  scarcely  doubt,  from 
its  remains  being  found  with  those  of  the  previously  de- 
scribed large  extinct  Camivora  in  the  same  recent  tertiary 
deposits  in  India,  Italy,  Germany,  and  France,  as  well 
as  in  the  caves  of  England,  that  it  was  their  contemporary. 
When  we  are  informed  that,  in  some  districts  of  India, 
entire  villages  have  been  depopulated  by  the  destructive  in- 
cursions of  a  single  species  of  large  Feline  animal,  the  Tiger, 
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it  is  hardly  conceivable  that  Man,  in  an  early  and  rude 
condition  of  society,  could  have  resisted  the  attacks  of  the 
more  formidable  Tiger,  Bear,  and  Machairodus  of  the  cave 
epoch.  And  this  consideration  may  lead  us  the  more 
readily  to  receive  the  negative  evidence  of  the  absence  of 
well-authenticated  human  fossil  remains,  and  to  conclude 
that  Man  did  not  exist  in  the  land  which  was  ravaged 
simultaneously  by  three  such  formidable  Carnivora,  aided 
in  their  work  of  destruction  by  troops  of  savage  Hysenas. 


CASTORID^. 


TROGONTHERIUM    CUVIERI.       Cuvier'a     Gigantic 
Beaver. 

TVt^imMmiiin  Cavkri,  Fibcmbr,  M^moires  de  la  Soci^tfdeiNataraliBlrsde 

MoKou,  tAm.  ii.  p.  350. 
CaaloT  imgoBlheritaa,  CuviEB,  Ogsemeaa  Fouilea,  Wat.  r.  pt.  1.  p.  £9. 

The  discovery  of  the  remains  of  a  Bodent  snimB]  indi- 
cating an  extinct  sub-generic  type  in  that  order,  and  a 
species  nearly  allied  to,  but  much  exceeding  in  size  the 
Beaver,  which  is  now  the  largest  of  the  indigenous  Rodents 
of  Europe,  is  due  to  M.  Gothelf  de  Fischer,  who  has  thus 
interpreted  the  characters  of  a  fossil  cranium  from  the  sandy 
borders  of  the  Sea  of  Azof, 

Cuvier,  to  whom  M.  Fischer  had  transmitted  a  figure  of 
this  fossil,  perceived  its  close  resemblance  to  that  of  the 
Beaver,  but  observed,  that  it  was  about  one-fiflh  larger 
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than  the  European  species,  which  itself  surpasses  in  size  the 
Beaver  of  North  America.  The  length  of  the  Siberian  skull, 
from  the  occipital  ridge  to  the  most  convex  part  of  the  inci- 
sors, was  seven  inches  three  lines.  The  chief  diflference 
which  Cuvier  recognized  in  the  drawing  was  in  the  pro- 
portion of  the  last  molar  tooth  of  the  upper  jaw,  which 
was  longer,  instead  of  being,  as  in  the  Beaver,  shorter  than 
the  rest. 

The  first  indication  which  presented  itself  to  me  of  the 
Troffontherium  as  a  British  fossil,  was  from  a  fine  speci- 
men of  the  incisor  of  the  lower  jaw  in  John  Hunter^s  Col- 
lection of  Organic  remains  in  whose  manuscript  catalogue 
it  is  described  as  "  a  long  cutter  of  the  Scalpris-dentata,  or 
Glires  genus,  from  Walker's  Clifi*,  Norfolk.''  This  tooth 
measures  five  inches  and  a  half  in  length,  and  must  have 
exceeded  six  inches  when  perfect,  but  it  has  sufiered  mu- 
tilation at  both  ends. 

The  chisel-crowned  incisor  in  the  lower  jaw  of  the  Tro- 
gontherium  (fig.  71)  measures  seven  inches,  following  the 
outer  curve  from  the  root  to  the  abraded  summit.  This 
magnificent  relic  of  the  gigantic  Beaver,  which  is  now  in 
the  British  Museum,  was  discovered  by  the  Rev.  Mr.  Green, 
of  Bacton,  in  that  interesting  lacustrine  formation,  with 
the  submerged  forest,  which  is  noticed  at  p.  25  :  it  was 
taken  out  of  the  bed  of  reddish  sand  which,  at  Ostend, 
has  been  spread  immediately  over  the  chalk.  The  in- 
cisive tooth  is  longer  and  stronger  in  proportion  than  in  the 
existing  Beavers,  and  doubtless  operated  with  proportional 
efiect  upon  the  members  of  that  ancient  forest  when  they 
were  green  and  flourishing.  The  projection  of  the  crown, 
or  exposed  part  of  the  incisor,  is  such,  that  the  distance 
between  its  summit  and  the  anterior  border  of  the  first 
molar  is  as  great  as  from  this  part  to  the  articular  con- 


dyle;  whilst,  in  the  existing  European  Beaver,  the  dia- 
stema between  the  summit  of  the  incisor  and  the  first  molar 
is  little  more  than  one-third  of  the  extent  from  the  incisor 
to  the  articular  condyle.  Tlie  lower  incisor  of  the  Trogon- 
therium  not  only  differs  in  both  absolute  and  relative  size, 
but  also  in  shape.  The  anterior,  or  outer  enamelled  part  of 
the  tooth,  is  more  convex,  and,  in  a  transverse  section  of 
the  tooth  (Hg.  73,  a),  describes  a  semicircle.  The  inner,  or 
mesial  surface  of  the  incisor,  which  in  the  existing  and 
fossil  Beavers  is  flat,  is  concave  in  the  Trogontherimn,  as 
is  also  the  outer  surface  of  the  tooth. 

A  well-marked  sub-generic  distinction,  viz.  the  dispro- 
portionate size  of  the  anterior  molar,  is  well  shewn  in  the 
figure  above-cited,  but  1  shall  more  particularly  notice  it  in 
connection  with  the  instructive  portion  of  the  lower  jaw  of 
the  Trogontherium  in  the  collection  of  Charles  Lyell,  Esq., 

Fig.  72. 


Trogontherium  Cuvieri,  nat.  size.     Freth-waWr  beds,  Cromer. 

by  whose  kind  permission  the  specimen  is  here  figured  and 
described  (figs.  72  and  73).  It  was  discovered  by  Mr,  Lyell 
in  the  blue  clay  which  rests  upon  the  Norwich  crag  at 
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Oromer.  The  stratum  of  clay  is  eight  feet  thick,  and  con- 
tains pyrites :  its  upper  part  is  at  about  high  water-mark, 
and  it  forms  the  beach.  Here,  or  in  situ  in  the  blue  clay, 
were  discovered  bones  of  the  Mammoth,  Rhinoceros,  Ox, 
Horse,  and  Deer. 

The  Trogontherian  relic  is  a  portion  of  the  right  ramus  of 
the  lower  jaw,  containing  half  the  root  of  the  great  in- 
cisor, and  the  three  anterior  molar  teeth  in  situ.  The 
proportions  of  these  teeth  diflfer  conspicuously  from  those 
in  the  Beavers,  both  European  and  American.  The  an- 
tero-posterior  and  transverse  diameters  of  the  first  grinder 
exceed  by  one-third  those  of  the  second  grinder :  both 
the  second  and  third  molars  are  smaller  in  proportion  to 
the  incisor  than  in  the  Beaver ;  and  the  socket  of  the 
fourth  tooth  shews  this  to  have  had  a  longer  antero-poste- 
rior  diameter  than  the  third  grinder,  which  is  the  reverse 
of  the  proportions  of  these  teeth  in  the  genus  Castor,  The 
grinding  surface  of  the  first  molar,  m^  which  alone  bears  the 
same  proportion  to  the  incisor  as  in  the  Beaver,  has  the 
same  number  and  general  direction  of  enamel-folds,  viz. 
four, — three  continued  from  the  inner  side  of  the  tooth, 
and  one  from  the  outer  side, — and  this  extends  fiirther  into 
the  substance  of  the  tooth  than  in  the  Beaver,  at  an  age 
when  the  molars  are  as  much  worn  down  as  in  the  present 
specimen.  The  two  succeeding  grinders  of  the  Trogonthe- 
riwm  diflfer  in  a  more  marked  degree  from  the  correspond- 
ing teeth  in  the  genus  Castor^  having  but  two  inflected 
folds  of  enamel,  one  from  the  outer,  the  other  from  the 
inner  side  of  the  tooth ;  the  latter  also  being  relatively 
longer  than  the  single  inner  fold  of  enamel  in  the  Beaver's 
grinders,  all  of  which  retain  the  three  outer  folds  of  enamel. 

The  opportunity  of  instituting  these  comparisons  is  the 
more  valuable,  since  M.  Fischer  has  not  entered  into  the 
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details  of  the  structure  of  the  teeth  m  the  upper  jaw, 
which  Guvier  has  figured  from  the  drawing  transmitted  to 
him,^  and  since  neither  of  these  anatomists  appear  to 
have  had  the  opportunity  of  observing  the  dental  charac- 
ters of  the  lower  jaw,  in  which  they  are  probably  best 
marked. 

Cuvier  even  affirms  that  "  the  teeth,  and  all  the  forms  of 
the  head,  bear  the  characters  of  a  Beaver  ;****  and  proceeds,  in 
the  first  edition  of  the  "  Ossemens  Fossiles,^**  to  say  that  "  it 
could  not  be  distinguished  from  the  head  of  the  adult  Beaver 
of  Canada,  if  the  fossil  were  not  one-fourth  larger.  How- 
ever, as  it  is  not  certain  that  we  possess  the  skulls  of  those 
existing  Beavers  that  attain  the  largest  size  ;  and  since  the 
Beaver  formerly  inhabited,  and  still,  perhaps,  inhabits  the 
shores  of  the  Euxine  ;  since,  also,  nearly  all  the  borders  of 
the  Sea  of  Azof  are  but  vast  alluvial  formations, — I  think 
one  ought  to  know  precisely  the  matrix  of  the  skull  in 
question  before  deciding  whether  it  belonged  to  an  extinct 
animal."'' •(•  In  the  second  edition  of  his  great  work,  Cuvier 
modified  his  expressions,  observing  that  in  the  drawing 
of  the  Siberian  fossil  the  post-orbital  process  of  the  frontal 
bone  has  a  somewhat  diflferent  position  from  that  of  the 
Beaver,  and  that  the  temporal  fossa  seems  scarcely  to 
have  exceeded  the  orbit  in  length ;  but  he  concludes,  as  in 
the  first  edition,  by  affirming  that  there  can  be  no  doubt 
respecting  the  genus  of  the  animal,  and  that,  until  more 
certainty  was  acquired  of  its  specific  distinction,  it  might  be 
provisionally  named  Castor  Trogontherivm.X 

The  well-marked  differences  which  the  English  fossils  have 
demonstrated,  not^  only  in  the  proportions,  but  in  the  form 

*  Ossemens  Fossiles,  1823,  torn.  v.  pt.  1.  pi.  iii.  fig.  11  and  12. 
t  Ossem.  Fossiles,  Ed.  1812,  vol.  iv.  Rongeurs  Fossiles,  p.  4. 
X  Ed.  1823,  vol.  V.  pt.  1.  p.  69. 


TROOONTHERIUM   CUVIGRl.  (89 

and  etrncture  of  the  teeth  of  the  Troffontherium,  will,  I  trast, 
be  allowed  to  yield  the  same  grounds  for  its  sub-generic 
distiDctioD,  as  have  been  proposed  or  accepted  by  the  best 
modem  Zoologists  for  the  subdivisions  of  the  same  value 
in  the  rest  of  the  Rodent  Order. 


CAtrroniDM. 


CASTOR/DM. 


CASTOR  EUROP^tJS.     European  Beaver. 


Cagfor/tanliSi 
Tr<x/oalheritim  K 


CuviKB,  OsBom.  FoMilei,  v.  pi.  I.  p.  55. 
OoLnpuss,  NoTB  Acta  Acad.  Nat.  Cur.  tarn,  xi.  pL  2. 


g  de  la  Sociite  des  Natuialiites 


That  the  present  European  Beaver  is  not  the  degenerate 
descendant  of  the  great  Trogontherium,  is  proved,  not  only 
by  the  differences  in  the  dental  structure  pointed  out  in 
the  preceding  section,  but  likewise  by  the  fact  that  Beavers, 
in  no  respect  differing  in  size  or  anatomical  characters  from 
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the  Castor  Europtem  of  the  present  day,  co-existed  with 
the  TrogovUherium,  Remains  of  the  Beaver  have  been  thus 
discovered  by  Mr.  Green  in  the  same  fossilized  condition, 
and  mider  circumstances  indicative  of  equal  antiquity  with 
the  extinct  Mammoth,  in  the  lacustrine  formations  at  Bacton. 
And  M.  Fischer,  on  his  part,  having  received  remains  of  a 
Beaver  from  near  the  Lake  of  Bostoff,  in  the  department 
of  Jarosslow,  designated  the  species  from  the  resemblance 
of  the  skull  to  that  of  the  larger,  and  previously  discovered 
Bodent,  Troffontherium  Werneri,  Cuvier,  however,  to 
whom  a  drawing  of  the  cranium  had  been  transmitted, 
pronounced  it  to  belong  incontestably  to  the  Beaver;  it 
had  the  same  dimensions,  the  same  crests,  and  the  same 
depressions  as  the  skull  of  the  Castor  Europam^  with 
which  it  accorded  in  the  smallest  particulars.  The  con- 
temporaneity of  the  beds  in  which  this  Beaver'*s  skull  and 
that  of  the  Trogontherium  were  found  in  Bussia,  is  not, 
however,  so  well  ascertained  as  in  the  case  of  the  Norfolk 
fossils  referable  to  the  Castoridtz,  Remains  of  the  Beaver 
{Castor  Europaus)^  from  the  beach  at  Mundesley  on  the 
Norwich  coast,  are  preserved  in  the  collection  of  Miss  H. 
Gumey,  of  North  Repps  Cottage,  near  Cromer ;  they  are 
most  probably  from  the  fresh-water  formation,  and  the 
Beaver  may  have  been  the  inhabitant  of  that  small  river, 
which,  Mr.  Lyell  imagines,  "may  have  entered  here,  bring- 
ing down  drift-wood,  fresh-water  shells,  mud,  and  sand.''''* 
Mr.  Woodward  notices  the  occurrence  of  fossil  remains  of 
the  Beaver  in  the  cliflfs  at  Mundesley,  and  in  the  oyster-bed 
at  Happisburg,  Norfolk,  in  his  Geology  of  that  county. 
Mr.  Lyell  submitted  to  my  inspection  some  years  ago  a 
portion  of  the  characteristic  femur  of  the  Beaver,  from  the 
fluvio-marine  crag  at  Thorpe,  in  Suflfolk. 

*  Philosophical  Magazine,  May,  1840,  p.  253. 
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A  ponion  of  an  incisor  of  the  under-jaw  of  a  Beaver, 
now  in  the  Museum  of  the  Geological  Society  of  London, 
was  found  by  the  President,  H.  Warburton,  Esq.,  M.P., 
in  the  fluvio-marine  crag  at  Sizewell  Gap,  near  Southwold, 
Norfolk.  This  formation  has  yielded  remains,  not  only  of 
the  Rhinoceros  and  Mammoth,  but  also  of  the  Mastodon, 
which  carries  the  antiquity  of  the  Castor  Europam  far  back 
into  the  tertiary  period.  Remains  of  the  Beaver  have 
been  found  associated  with  those  of  the  Manmioth,  Hip- 
popotamus, Rhinoceros,  Hyaena,  and  other  extinct  Mam- 
malia, in  the  pleistocene  fresh-water  or  drift  formations  of 
the  Val  d*" Amo ;  and  remains  of  both  Trogontherium  * 
and  Castor'^  were  found  fossil  by  Dr.  Schmerling  in  the 
ossiferous  caverns  in  the  neighbourhood  of  Liege.  I  have 
not  yet  obtained  knowledge  of  any  fossils  of  the  Beaver 
family  having  been  discovered  in  the  bone  caves  of  this 
country. 

But  the  most  common  situation  in  which  the  remains  of 
the  Beaver  are  found  in  this  island,  as  on  the  Continent, 
is  the  turbary,  peat-bog,  or  moss-pit. 

The  earliest  notice  of  such  a  discovery  in  this  country 
is  contained  in  a  letter,  dated  February  24,  1757,  from 
Dr.  John  Collet  to  the  Bishop  of  Ossory,  F.R.S.,  which  is 
printed  in  the  Philosophical  Transactions  for  the  year  1767, 
p.  109.  It  contains  an  account  of  the  peat-pit  near  New- 
bury in  Berkshire,  and  includes  in  the  list  of  organic  re- 
mains, "  A  great  many  horns,  heads,  and  bones  of  several 
kinds  of  Deer,  the  horns  of  the  Antelope,  the  heads  and 
tusks  of  Boars,  the  heads  of  Beavers,  Sec.;""  the  author 
concludes  by  stating,  "  I  have  been  told  that  some  human 

*  Schmerling,  Ossein.  Foss.  des  Cavernes  de  Liege,  torn.  ii.  pi.  xxi.  fig.  23, 
24,  25. 

t  lb.  pi.  xxi.  fig.  40,  41. 
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bones  have  been  found,  but  I  never  saw  any  of  these  my- 
self, though  I  have  of  all  the  others.  But  I  am  assured 
that  all  these  things  are  generally  found  at  the  bottom  of 
the  peat,  or  very  near  it.  And,  indeed,  it  is  always  very 
proper  to  be  well  and  faithfiiUy  informed  of  the  exact 
depth  and  place  where  anything  of  these  kinds  is  found ; 
whether  it  is  in  the  earth  above  the  peat,  or  in  the  clob,  or 
in  the  true  peat,  or  at  the  bottom  of  it,  which  will  greatly 
assist  us  in  forming  a  just  judgment  of  the  real  antiquity  of 
the  things  that  are  found,*  or  at  least  of  the  time  they  have 
lain  there.''' 

This  desirable  kind  of  information  I  have  been  enabled 
to  obtain,  through  Mr.  Purdoe  of  Islington,  a  zealous  col- 
lector of  fossil  remains,  in  relation  to  remains  of  jaws  and 
teeth  of  the  Castor  Europaus^  which  were  found  twenty 
feet  below  the  present  surface  in  the  Newbury  peat  valley. 
The  section  of  the  valley  at  this  part  disclosed,  first,  two 
feet  of  alluvium,  then  eight  feet  of  a  shell-marl,  next  ten 
feet  of  peat,  then  a  second  deposit  of  shell-marl,  containing 
fresh- water  shells  of  existing  species ;  and  in  this  stratum 
the  Beaver's  bones  were  found,  associated  with  remains  of 
the  Wild  Boar,  Roebuck,  Goat,  Deer,  and  Wolf.  The 
second  bed  of  marl,  rested  on  drift  gravel. 

Remains  of  the  Castor  Europaus  have  been  found  at  the 
depth  of  eight  feet  and  a  half  beneath  peat,  resting  upon  a 
stratum  of  clay,  with  much  decayed  and  seemingly  charred 
wood,  associated  with  remains  of  the  Megaceros^  or  great 
Irish  Deer,  at  Hilgay,  Norfolk.  I  owe  this  information, 
and  the  opportimity  of  examining  the  specimens,  to  Mr. 
Wickham  Flower,  F.G.S.,  in  whose  collection  they  are 
now  contained. 

Mr.  Patrick  Neill*  cites  an  entry  in  the  minutes  of  the 

*  Edinburgh  Philosophical  Journal,  vol.  i.  p.  183. 
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Society  of  Antiquaries  of  Scotland,  dated  16th  December, 
1 788,  specifying  that  "  Dr.  Farqnharson  presented  to  the 
Society  the  fossil  skeleton  of  the  head,  and  one  of  the 
haunch-bones,  of  a  Beaver.****  On  comparing  the  speci- 
mens, which  were  dyed  of  a  deep  chocolate  colour,  Mr. 
Neill  identified  them  with  the  genus  Castor ;  and  on 
application  to  Dr.  Farqnharson,  he  learnt  that  these 
specimens  were  the  remains  of  a  Caledonian  Beaver, 
having  been  dug  up  in  the  parish  of  Kinloch,  in  Perthshire, 
near  the  foot  of  the  Grampian  Hills,  out  of  a  marl-pit  on 
the  margin  of  the  Loch  of  Marlee,  under  a  covering  of 
peat-moss,  between  five  and  six  feet  thick. 

In  October  1818,  during  the  progress  of  draining  a 
morass,  called  Middlestot'^s  Bog,  in  the  parish  of  Edrom, 
Berwickshire,  a  bed  of  shell-marl  was  exposed  under  the 
peat-moss.  A  layer  of  loose  whitish  substance,  consisting 
of  decayed  Mu8C%  of  the  species  which  grow  in  marshy 
situations,  was  found  pretty  generally  between  the  bed  of 
compact  peat-moss  and  the  bed  of  marl ;  and  the  skeleton 
of  a  Beaver  was  found  imbedded  partly  in  this  loose  and 
spongy  matter,  and  partly  in  the  marl  below.  "  Only  the 
hard  bones  of  the  cranium  and  face,  and  the  jaw-bones, 
retained  enough  of  their  firm  texture  to  fit  them  for  being 
removed  and  preserved  in  a  dry  state.  Around  these, 
however,  dispersed  in  rather  a  promiscuous  manner,  were 
many  bones,  which,  from  their  size  and  appearance,  evi- 
dently belonged  to  the  same  animal.  Several  of  the  long 
bones  and  vertebrae,  while  they  remained  in  situ,  seemed 
perfect ;  but,  on  being  touched,  they  were  found  to  be 
nearly  in  a  state  of  dissolution,  and,  though  some  were 
carefiiUy  taken  out,  they  speedily  mouldered  down  on 
being  exposed  to  the  air  and  becoming  dry."*'*     Mr.  Neill 

*  Mr.  Neill,  loc.  cit.  p.  184. 
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adds  in  a  note  the  following  judicious  observation.  ''  The 
apparent  dislocation  of  the  skeleton  is  not  to  be  ascribed 
to  violence,  but  to  the  gradual  separation  of  the  parts  by 
unequal  subsidence.  The  appearance  of  the  marl,  in 
which  delicate  shells  of  the  genera  Limnea  and  Succinea 
can  be  traced,  indicates  a  long-continued  state  of  tran- 
quillity.^' 

On  comparing  the  fossil  skull  of  the  old  Berwickshire 
Beaver  with  recent  ones  of  the  North  American  species,  the 
nasal  bones  were  observed  to  be  proportionally  larger  in  the 
fossil ;  it  is  not  stated  whether  they  were  proportionally 
longer,  or  had  their  posterior  apices  produced  farther  back 
between  the  orbits.  There  can  be  little  doubt,  however, 
that  they  belong  to  the  Castor  Europaus^  like  the  skull  of 
the  Beaver  from  a  peat-moss  in  the  valley  of  the  Jomme  in 
Picardy,  figured  in  the  '  Ossemens  Fossiles,'  and  with 
which  the  Scottish  specimens  are  stated  closely  to  agree. 

The  next  example  of  the  remains  of  the  Beaver  from 
British  localities  which  may  here  be  cited,  is  that  recorded 
by  Mr.  Okes  in  the  Cambridge  Philosophical  Society. 
The  specimens  consisted  of  two  left  rami  of  two  lower 
jaws,  which  were  dug  up  in  181 8,  about  three  miles  south 
of  Chatteris,  in  the  bed  of  the  old  West  Water,  formerly 
a  considerable  branch  of  communication  between  the  Ouse 
and  river  Nen,  but  which,  according  to  the  traditions  of 
the  fen  people,  has  been  choked  up  for  more  than  two 
centuries.*  The  length  of  one  of  the  lower  jaws  was  four 
inches  eight  lines. 

*  Mr.  Okes  says,  **  The  accuracy  of  this  tradition  respecting  the  old  West 
Water,  is  proved  by  the  following  extract  from  an  order  of  Council  quoted  in 
Dugdale's  History  of  the  Fens. 

"^Anno  1617,  9  Mail,  15  Jac.— *That  the  rivers  of  Wisbeche,  and  all  the 
blanches  of  the  Nene  and  West  Water  be  clensed,  and  made  in  bredth  and  depth 
as  much  as  by  antient  record  they  have  been.' "  Cambridge  Philosophical  Trans- 
actions, vol.  i.  1822,  p.  175. 
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John  Honter  had  obtained,  from  a  moss-pit  in  Berkshire, 
the  upper  jaw  and  the  right  ramus  of  the  lower  jaw  of  a 
Beaver.  These  are  rather  smaller,  and  belonged  to  a 
younger  animal  than  the  Cambridgeshire  specimens ;  but 
the  portion  of  the  skull  exemplifies  the  character  of  the 
European  Beaver,  in  the  extension  of  the  nasal  bones  to 
beyond  the  middle  of  the  orbits.  This  character  is  also 
well  shown  in  the  skull  of  a  Beaver  more  recently  disin- 
terred from  the  fens  of  Cambridgeshire,  and  figured  at  the 
head  of  the  present  section.  The  transverse  line  touching 
the  point  of  the  nasal  bones,  intersects  the  orbits  behind 
their  middle  part ;  in  the  Canadian  Beaver  the  transverse 
line  touching  the  same  points  of  the  nasal  bones,  usually 
intersects  the  antorbital  processes.  In  the  view  of  the  base 
of  the  skull  {Jig.  74)  the  complex  inflections  of  the  enamel 
upon  the  grinding  surface  of  the  molar  teeth  is  shown.  A 
very  characteristic  part  of  the  skull  of  the  Beaver  was, 
however,  lost  in  the  specimen  figured.  In  an  entire  skull 
recovered,  with  a  great  part  of  the  skeleton,  from  the  Cam- 
bridgeshire fens,  and  now  in  the  museum  of  Professor  Sedg- 
wick, the  character  alluded  to  is  well  shown.  It  is  mani- 
fested in  the  basilar  process  of  the  occipital  bone,  which 
has  a  peculiar  cavity  on  the  under  and  outer  surface,  as  if  the 
bone  had  been  pressed  upwards  when  soft,  or  indented  by 
the  end  of  a  finger.  This  cavity  lodges  a  peculiar  sac 
of  the  pharynx  in  the  recent  animal;  some  additional 
lubrication  is  perhaps  requisite  to  facilitate  the  deglutition 
of  the  coarse  vegetable  substances  which  chiefly  consti- 
tute the  food  of  the  Beaver.  This  cavity  is  both  deeper 
and  wider  in  the  old  British  Beaver,  than  in  the  Canada 
species.  The  following  are  the  dimensions  of  the  skull 
above-cited,  from  the  Cambridge  fens  : 
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In.    Lines. 
Length  of  the  skull        .  .  .  .  5-8 

Breadth  of  do.  .  .  .  4         2 

Length  of  the  lower  jaw  ...  4         3 

Height  of  do.  at  the  coronoid  process      .  .  2         6 

These  remains  of  the  Beaver  were  met  with  in  nearly 
the  same  position  and  locality  as  those  in  which  the  bones 
of  the  Otter,  described  at  pp.  119 — 122,  were  found. 

Mr.  Lyell  cites,  from  the  Bulletin  de  la  Soci^t^  G^olo- 
gique  de  France,  torn.  ii.  p.  26,  M.  Morren's  discovery,  in 
the  peat  of  Flanders,  of  the  bones  of  Otters  and  Beavers ; 
and  he  observes,  "but  no  remains  have  been  met  with 
belonging  to  those  extinct  quadrupeds,  of  which  the  living 
congeners  inhabit  warmer  latitudes,  such  as  the  Elephant, 
Rhinoceros,  Hippopotamus,  Hyaena,  and  Tiger,  though 
these  are  so  common  in  superficial  deposits  of  silt,  mud, 
sand,  or  stalactite,  in  various  districts  throughout  Great 
Britain.  Their  absence  seems  to  imply  that  they  have 
ceased  to  live  before  the  atmosphere  of  this  part  of  the 
world  acquired  that  cold  and  humid  character  which 
favours  the  growth  of  peat."  *  The  Ox,  the  Horse,  the 
Roebuck,  the  Red  Deer,  the  Wild  Boar,  the  Brown  Bear, 
the  Wolf,  and  the  Beaver,  of  which  animals  the  bones  have 
been  found  under  similar  circumstances  in  fens  and  peat- 
bogs, have  doubtless  all  existed  as  wild  animals  in  this 
country  since  the  formation  of  the  peat  began,  and  have 
been  either  gradually  domesticated  or  extirpated  by  man. 

With  respect  to  the  historical  records  and  notices  of  the 
Beaver  as  an  indigenous  quadruped  of  Great  Britain,  Mr. 
Neill,  in  an  interesting  Memoir  on  the  Beavers  of  Scotland,  •(- 
states,  that  no  mention  of  such  an  animal  occurs  in  any  of 
the  public  records  now  extant.     In  an  act,  dated  June 

*  Principles  of  Geology,  1837,  vol.  iii.  p.  187» 
f  Edinburgh  Philosophical  Journal,  vol.  i.  p.  177. 
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1424,  c.  22.,  "  Of  the  custome  of  ftmrlnges,''''  he  says : — 
"mertricks  (martens,)  fowmartes  (polecats,)  otters  and 
tods  (foxes)  are  specified,  but  not  a  word  is  said  of 
Beavers,  althongh  these,  had  they  existed^  must  have  been 
most  valuable  of  all,  not  only  for  their  furs,  but  for  the 
substance  called  castor,  found  in  the  inguinal  (preputial) 
glands  of  the  animal,  which,  in  those  days  still  retained 
some  share  of  its  ancient  repute  as  a  medicine.'^  The 
Beaver  might,  however,  have  become  so  scarce  at  the  be- 
ginning of  the  15th  century,  as  to  be  not  worth  the  atten- 
tion of  the  legislature.  At  an  earlier  period,  towards  the 
end  of  the  12th  century,  Oiraldus  de  Barri,  in  his  '  Itinerar 
rium  Cambriae,''  lib.  ii.  cap.  3,  speaking  of  the  river  Teivi  in 
Cardiganshire,  says,  "  Inter  uni versos  Cambriae  sen  etiam 
Llsegrise  fluvios,  solus  hie  castores  habet  ;'**  and  adds,  "  In 
Albania  quippe,  ut  fertur,  fluvio  similiter  unico  habentur 
sed  ran.''  From  which  it  would  appear  that  the  Beaver  still 
existed  in  Scotland,  but  had  then  become  a  scarce  animal. 

Hector  Boethius,  however,  enumerates  the  Beavers, 
^fibri^  among  the  animals  which  abounded  in  and  about 
Loch  Ness,  and  whose  fiirs  were  in  request  for  exportation 
towards  the  end  of  the  15th  century,  when  he  published 
his  Description  and  History  of  Scotland. 

Dr.  Walker,  Professor  of  Natural  History  in  the  Uni- 
versity of  Edinburgh,  in  his  '  Mammalia  Scotica,**  *  states, 
on  the  authority  of  Giraldus,  that  Beavers  formerly  existed 
in  the  coimtry ;  and  Mr.  Neill  adds,  that  Dr.  Walker  in 
his  lectures  used  to  mention  that  the  Scotch  Highlanders 
still  retain,  by  tradition,  a  peculiar  Gaelic  name  for  the 
animal ;  this  name,  he  was  informed  by  Dr.  Stuart  of  Luss, 
is  Losleathan^  derived  from  los^  the  tail,  point,  or  end  of  a 

*  Posthumous  Essays  on  Natural  History,  &c.,  8vo.     Edited  by  Mr.  Charles 
Stewart. 
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thing,  and  leathan^  broad ;  or  '  Dohran  loskathan^  the 
Broad-tailed  Otter.  Dr.  Stuart  adds  that  he  recollects  to 
have  heard  of  a  tradition  among  the  Highlanders,  that  the 
"  Beaver,  or  Broad-tailed  Otter,  once  abounded  in  Loch- 
aber." 

The  evidence  of  the  existence  of  the  Beaver  in  Wales, 
within   the  historical  period,  is  more  decisive.     Pennant 
cites  a  passage  from  a  remarkable  and  interesting  document 
of  the   9th  century,    '  Leges  Wallicse,''   or   the   Laws  of 
Howel  the  Good,  (Hywel  D'ha,)  book  iii.  §  11,  12,  in 
which  the  prices  of  furs  are  regulated. 
The  Marten'^s  skin  is  valued  at  24c?. 
The  Otter's  (Ddyfrgi,  or  Lutra,)  at  \2d. 
The  Beaver's  (Llosdlydan,  or  Castor,)  at  120c?. 
Which   shows  that  the  Beaver  had   become   very   scarce 
at  that  period,  but  that  it  was  still  hunted  for  its  skin, 
which  was  held  in  high  estimation. 

Mr.  Neill,  who  likewise  cites  this  authority  in  his  Me- 
moir on  the  Beavers  of  Scotland,  notices  the  similarity 
between  the  Welsh  and  Gaelic  names.  And  then  quotes 
the  '  Itinerarium  Cambrise '  of  Sylvester  Giraldus  de  Barri. 
"  This  writer,^'  says  Mr.  Neill,  "  made  his  journey  into 
Wales,  towards  the  end  of  the  1 2th  century,  or  about  three 
hundred  years  after  the  date  of  the  laws  of  Hywel  D'ha, 
as  the  attendant  of  no  less  a  personage  than  Baldwin, 
Archbishop  of  Canterbury,  whose  zeal  led  him  personally 
to  excite  the  Welshmen  to  join  in  the  projected  crusades. 
In  such  company,  and  on  such  an  errand,  Giraldus  must 
have  had  ample  opportimities  of  intercourse  with  the  best 
informed  people  of  the  districts  through  which  he  passed  ; 
and  that  he  was  inclined  to  be  an  observer  of  nature,  is 
proved  by  the  single  fact,  that  when  he  arrives  on  the  con- 
fines of  the  river  Teivi  in  Cardiganshire,  he  immediately 
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eeeme  to  forget  the  object  of  hie  mission,  mtdies  a  Iob^ 
digression  on  the  natural  history  of  the  Bearer,  and  en- 
larges with  evident  satisfaction  on  the  habits  of  that  singu- 
lar animal." — "  He  mentions  that  in  the  course  of  time  the 
habitations  of  the  Beavers  assume  the  appearance  of  a 
grove  of  willow-trees,  rude  and  natural  without,  but  art^ 
fully  constructed  within  ;  that  the  Beaver  has  four  teeth, 
two  above,  and  two  below,  which  cut  like  a  carpenter's 
axe ;  and  that  it  has  a  broad  short  tail,  thick  like  the  palm 
of  the  hand,  which  it  uses  as  a  rudder  in  swimming," 
The  passage  in  which  Giraldus  states  that,  in  his  day, 
the  Beaver  continued  to  exist  in  the  river  Teivi  alone, 
of  all  the  rivers  of  Wales,  has  been  already  cited. 

Pennant  says  that  "  Two  or  three  waters  in  the  Prin- 
cipality still  bear  the  name  of  Llyn  yr  afa/nge,  or  the 
Beaver  Lake." 

Tradition  refers  the  name  and  arms  of  the  town  of  Be- 
verley in  Yorkshire,  to  the  fact  of  Beavers  having  abounded 
in  the  neighbouring  river  Hull. 


F^.15. 


Lawer  j«w  of  Beaver,  Nat.  me.    Peat  Mois,  Newbury. 
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Fig,  76. 


Fossil.    Rentes  Hole. 


ARVICOLA  AMPHIBIA.     Water  Vole. 


Campagnol  des  cavemes, 
Arvicola  amphibia, 


BucKLAND,  Reliquiae  Diluvianse,  p.  18,  pL  11,  12. 
CuviER,  Ossem.  Fossils,  torn.  v.  pL  1,  p.  54. 
Owen,  Report  of  British  Association  for  1842. 


Mr.  Okes,  in  his  interesting  Paper  on  the  Fossil  Beaver 
of  Cambridgeshire,  contrasts  the  recent  nature  of  its  matrix 
with  the  more  ancient  subjacent  diluvial  clay,  in  which 
remains  of  the  Mammoth  or  extinct  Elephant  had  been 
found;  and  he  recurs  to  the  authority  of  Cuvier,  who, 
among  the  several  general  laws  which  he  has  laboured  to 
establish,  concerning  the  relations  of  organized  remains, 
and  the  strata  which  contain  them,  has  arrived  at  the  fol- 
lowing important  conclusions  :  "  that  the  bones  of  species 
which  are  apparently  the  same  with  those  that  still  exist 
alive,  are  never  found  except  in  the  very  latest  alluvial 
deposits,  or  those  which  are  either  formed  on  the  sides  of 
rivers,  or  in  the  bottoms  of  ancient  lakes  or  marshes  now 
dried  up,  or  in  the  substance  of  beds  of  peat,  or  in  the 
fissures  and  caverns  of  certain  rocks,  or  at  small  depths 
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below  the  present  surface,  in  places  where  they  may  have 
been  overwhelmed  by  debris,  or  even  buried  by  man ;  and, 
although  these  bones  are  the  most  recent  of  all,  they  are 
almost  always,  owing  to  their  superficial  situation,  the 
worst  preserved.*"  * 

The  fossil  remains,  however,  of  the  Beaver  discovered  in 
the  lacustrine  clay  with  the  submerged  forest  at  Bacton, 
and  those  obtained  by  Mr.  Warburton  at  Southwold,  and 
by  Mr.  Lyell  at  Thorpe,  from  the  fluvio-marine  crag,  carry 
Imok  the  date  of  this  existing  species  to  the  pliocene  ter- 
tiary {H'riod,  when  it  was  the  associate  of  the  Manmioth, 
Rhinoceros,  and  Hippopotamus. 

The  like  antiquity  of  another  and  smaller  fiodent  of  the 
Beaver  fiunily,  still  existing  in  most  of  our  British  rivers 
and  smaller  streams  and  ditches,  is  more  abundantly  testi- 
fitnl  by  the  numerous  fossils  of  a  species  of  Arvicola,  which 
I  have  been  unable  satis&ctorily  to  distinguish  from  the 
Arricolit  amphibia^  or  common  Water-rat. 

Dr.  Buckland  appears  to  have  been  the  first  to  have 
notii*tHl  the  fossil  Arvicola  in  British  localities,  observing, 
with  regard  to  the  Kirkdale  cavern,  that  **the  teeth  which 
ooour,  perhaps  in  greatest  abundance,  are  those  of  the 
Wator-rat ;  for  in  almost  every  specimen  I  have  collected 
or  seen  of  the  osseous  breccia,  there  are  teeth  or  broken 
fragments  of  the  bones  of  this  little  animal  mixed  with,  and 
adhering  to,  the  fragments  of  all  the  larger  bones.  These 
rats  may  be  supposed  to  have  abounded  on  the  edge  of  the 
lake,  which  I  have  shown  probably  existed  at  that  time 
in  this  neighbourhood.^''"t- 

l^he  abundance  of  these  small  aquatic  Mammals  in  the 
Kirkdale  cave,  at  first  view  suggests  a  very  conmion  con- 

*  Cambridge  Philosophical  Transactions,  vol.  i.  p.  177. 
f  Roliquiee  Diluyianae,  p.  18. 
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dition  of  limestone  caves  as  the  cause  of  their  introduction, 
viz.,  that  of  being  traversed  by  small  rivers,  which  in  some 
limestone  countries  lose  themselves  in  cavities,  and  after 
running  through  a  series  of  subterranean  caverns,  reappear 
on  the  surface  at  a  distance  from  the  spot  where  they  first 
disappeared.  A  change  in  the  relative  levels  and  other 
physical  features  of  a  country,  and  a  variety  of  other  modi- 
fying circumstances,  might  afterwards  alter  the  relation  of 
a  cavern  to  such  subterraneous  stream. 

Dr.  Buckland,  however,  is  disposed  to  refer  the  intro- 
duction of  the  smaller  Mammalia,  as  well  as  the  larger 
ones,  to  the  agency  of  the  hyaenas.  He  says,*  "  The  ex- 
treme abundance  of  the  teeth  of  Water-rats  has  also  been 
alluded  to ;  and  though  the  idea  of  hyaenas  eating  rats 
may  appear  ridiculous,  it  is  consistent  with  the  omnivorous 
appetite  of  modem  hyaenas,  and  with  the  fact,  quoted  by 
Johnson,  that  they  feed  on  small  animals,  as  well  as  car- 
rion and  bones ;  nor  is  the  disproportion  in  size  of  the 
animal  to  that  of  its  prey  greater  than  that  of  wolves 
and  foxes,  which  are  supposed  by  Captain  Parry  to  feed 
chiefly  on  mice,  during  the  long  winters  of  Melville  Island. 
Heame,  in  his  '  Journey  to  the  Northern  Oceari,^  mentions 
the  fact  '  of  a  hill,  called  Grizzly  Bear  Hill,  being  deeply 
farrowed  and  turned  over  like  ploughed  land,  by  bears  in 
search  of  ground  squirrels,  and  perhaps  mice,  which  con- 
stitute a  favourite  part  of  their  food.'  If  bears  eat  mice, 
why  should  not  hyaenas  eat  rats  ?  Our  largest  dogs  eat 
rats  and  mice ;  jackalls  occasionally  prey  on  mice,  and 
dogs  and  foxes  will  eat  frogs.  It  is  probable,  therefore, 
that  neither  the  size  nor  aquatic  habit  of  the  Water-rat 
would  secure  it  from  the  hyaenas.  They  might  occasion- 
ally, also,  have  eaten  mice,  weasels,  rabbits,  foxes,   and 

*  Reliquiae  Diluvianae,  p.  33. 
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birds ;  and  in  masticating  the  bodies  of  these  small  animals 
with  their  coarse  conical  teeth,  many  bones  and  fragments 
of  bone  would  be  pressed  outwards  through  their  lips,  and 
fall  neglected  to  the  ground."" 

Whatever  cause  may  have  operated  on  the  introduction 
of  the  numerous  Water-rats  into  the  Eirkdale  Cavern,  a 
similar  eflfect  has  been  produced  in  many  other  caverns, 
both  in  this  and  other  countries.  Dr.  Schmerling  has 
figured  characteristic  remains  of  both  large  and  small 
species  of  Arv^icola  from  the  caverns  of  Li^ge.  The  speci- 
mens of  upper  and  lower  jaw  of  the  Arvicola  amphibia^ 
figured  at  the  head  of  the  present  section,  are  amongst 
several  specimens  of  this  species  from  the  cave  of  Kent's 
Hole,  some  of  which  are  now  in  the  British  Museum. 
Remains  of  the  Arvicola  amphibia^  (lower  jaws)  were 
found  in  the  ossiferous  cavern  at  Berry  Head,  Devon. 
Some  of  the  bones  from  the  cavernous  fissures  at  Oreston, 
show  marks  of  nibbling,  which  may  be  referred  more  pro- 
bably to  the  incisors  of  a  small  Bodent,  than  to  the  canines 
of  a  weasel.* 

Cuvier,  to  whom  both  specimens  and  drawings  of  the 
Arvicola  from  Kirkdale  were  transmitted,  acknowledges 
that  the  jaws  and  teeth  agree  in  size  and  other  characters 
with  the  common  Water-rat,  but  he  found  the  other  bones 
to  be  a  little  smaller,  which  led  him  to  suspect  that  the 
species  was  not  the  same ;  but  he  adds  that  an  entire 
skull  of  the  fossil  Arvicola  could  alone  determine  the  ques- 
tion. So  desirable  a  specimen  has  not,  hitherto,  been  ob- 
tained from  any  British  cavern.  An  os  innominatum,  the 
characteristic  anchylosed  tibia  and  fibula,  and  some  verte- 
brae of  the  Arvicola  from  Kent's  Hole,  are  not  inferior  in 
size  to  those  of  the  existing  Water-vole,  with  the  dental 

*  See  ante,  p.  118. 
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and  maxillary  characters  of  which,  the  fossils  of  both  Kirk- 
dale  and  Kent'*8  Hole  closely  agree.  The  upper  incisors 
have  a  slightly  convex  and  entire  anterior  enamelled  sur- 
face, which  in  the  fossils  has  lost  the  deep  yellow  colour  that 
characterises  the  enamel  in  the  recent  Water-vole.  The  first 
molar  consists  of  five  triangular  prisms,  one  anterior,  two 
on  the  outer,  and  two  on  the  inner  side,  alternately  dis- 
posed ;  the  second  molar  has  four  triangular  prisms,  as  has 
also  the  third  molar;  and  these  teeth,  (fig.  76  a,)  pro- 
gressively decrease  in  size  from  the  first  to  the  last,  as  in 
the  recent  species.  The  molars  of  the  lower  jaw,  (fig. 
76  J,)  present  the  same  close  correspondence  with  those  in 
the  recent  Water-vole. 

Remains  of  the  Armcola  amphibia  have  been  found  in 
newer  pliocene  deposits,  associated  with  those  of  the  usual 
extinct  Mammalia,  as  at  Erith  and  Stutton,  at  Crayford, 
Kent,  and  at  Grays  in  Essex.  They  are  very  abundant  in 
the  lacustrine  deposits,  and  the  fluvio-marine  crag  along  the 
SuflPolk  and  Norfolk  coasts.  It  is  only  from  some  of  the 
older  tertiary  deposits  in  these  parts,  that  I  have  noticed 
any  well-marked  indications  of  a  species  of  Armcola  dis- 
tinct from  any  now  known  to  inhabit  Britain.  The  re- 
mains to  which  I  refer  were  portions  of  upper  and  lower 
jaws,  discovered  in  the  older  pliocene  crag  near  Norwich, 
from  which  molars  of  Mastodon  a/ngmtidens  have  been  ob- 
tained ;  they  indicated  a  species  of  Arvicola  intermediate 
in  size  between  the  Water-vole  (Arvicola  amphibia^)  and 
the  Field-vole  (Arvicola  arvalis). 
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Fig.  77. 
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o,  c,  Nat  size.    Rentes  Hole. 


ARVICOLA  AGRESTIS.     Field  Vole. 


Young  Water-rat^  Buckland,  Reliquiae  Diluyianae,  p.  265,  pL 

xi.fig.  11.  (?) 
Petit  Campagnol  dei  Cavemes^  Cdvibb,  Ossein.  Fossils,  y.  pl«  1,  p.  54. 


The  best  preserved  fossil  specimens,  from  the  caves  at 
Kirkdale  and  Torquay,  of  the  jaws  and  teeth  of  the  species 
of  Arvicola  which  are  inferior  in  size  to  the  common 
Water-rat,  appear  to  me  to  be  identical  with  the  corres- 
ponding parts  of  two  of  our  existing  Voles.  The  jaw  a, 
and  leg-bone  c,  figured  above,  agree  with  those  of  the 
species  with  rootless  molars  figured  by  Mr.  Bell  in  his 
British  Quadrupeds,  p.  325,  as  the  Field-vole,  Arvicola 
agrestis  of  Fleming,  which  is  the  Mm  arvalis  of  Pallas. 

Cuvier  cites  the  jaws,  teeth,  and  a  thigh-bone,  appa- 
rently of  this  little  Bodent,  from  the  cave  at  Kirkdale, 
which  parts,  he  says,  do  not  surpass  in  size  the  common 
Field- vole,  (Mm  arvalis,  Linn.);  but  adds  that  the  femur, 
though  of  the  same  length,  is  sensibly  thicker,  (plus  large 
tramversalement).  The  anchylosed  tibia  (t)  and  fibula  (/), 
fig.  77,  from  Kent's  Hole  agree,  like  the  jaws,  with  that 
of  the  existing  Field-vole.     A  magnified  view  of  the  grind- 
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ing  surface  of  the  three  lower  molar  teeth  is  given  at  J, 
and  the  jaw  a,  is  figured  of  the  natural  size.  These  speci- 
mens have  all  the  characters  of  the  fossils  of  the  extinct 
Mammalia  of  the  cave,  Kent's  Hole,  from  which  they  were 
obtained  by  Mr.  Mac  Enery ;  they  are  now  in  the  British 
Museum. 

A  bank  covering  the  foundations  of  an  ancient  Boman 
fortification  near  Cirencester,  was  pointed  out  to  me  by 
Mr.  Brown,  who  has  interested  himself  in  the  collection  of 
the  fossils  of  that  neighbourhood,  as  being  remarkable  for 
the  number  of  minute  jaws  and  other  bones  which  it  con- 
tained :  these  were  chiefly  remains  of  Field-voles,  mixed 
with  those  of  Shrews ;  and,  though  they  do  not  belong  to 
the  category  of  fossils,  the  fact  seems  worthy  of  notice  on 
account  of  the  extraordinary  abundance  in  which  such  bones 
and  teeth  are  occasionally  found  accumulated  in  similar 
superficial  situations. 
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o,  c,  Nat.  size.    Rentes  Hole. 

ARVICOLA  PRATENSIS.     Bank  Vole. 

For  the  knowledge  of  this  Vole,  as  a  fossil  of  equal  an- 
tiquity with  the  preceding,  I  am  indebted  to  Mr.  Water- 
house,  whose  special  study  of  the  osteology  and  dentition 
of  the  Rodent  quadrupeds,  particularly  qualifies  him  for 
discriminating  the  nearly  equal-sized  and  closely-allied  spe- 
cies of  the  present  genus.  The  Bank-vole  is  distinguished 
from  the  Field-vole,  in  addition  to  the  characters  pointed 
out  by  Mr.  Bell,*  by  the  early  addition  of  roots  to  the 
molar  teeth ;  the  crowns  of  these  teeth  are  also  narrower 
in  proportion  to  their  antero-posterior  extent,  than  in  the 
Arvicola  agrestis ;  both  this  character,  and  the  smaller  size 
of  the  jaws,  are  shown  in  the  specimens  figured  above, 
where  5  is  a  magnified  view  of  the  grinding  surface  of  the 
upper  molars,  and  d  that  of  the  lower  molars.  They  were 
obtained  by  Mr.  Mac  Enery  from  Kenf  s  Hole,  and  are 
now  in  the  British  Museum. 

These  remains  of  the  Bank  Vole  carry  back,  more  un- 
equivocally, perhaps,  than  those  referred  to  the  Field-vole, 
the  date  of  these  small  and  feeble  Rodents  to  the  remote 
antiquity  of  the  sera  of  the  great  extinct  Cave-mammalia. 
The  existence  of  the  little  Bank-vole  as  a  living  member 
of  the  British  Fauna,  was  discovered  by  Mr.  Yarrell,  who 
has  described  it  under  the  name  of  Arvicola  riparia.'f 

*  British  Quadrupeds,  p.  331 . 

f  Proceedings  of  the  Zoological  Society,  1832,  p.  109. 
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Fig,  70. 
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Kirkdale,  Nat.  size,     a,  6,  molars  magnified. 


MUS  MUSCULUS.  (?)     Mouse. 

Mouse,  BucKLAND,  Reliquiae  Diluvianse,  pp.  19,  265,  pi.  11, 

figs.  7,  8,  9. 
Rat  des  Caverties,  Cuvier,  Ossemens  Fossiles,  torn,  v^  pt.  i.  p.  65. 

Mus  musctdus/assUis,  Karg,  Denkschriften  der  Vaterland  :    Gesellschaft 

der  Aerzte  und  Naturf.  8yo.  Schwabens. 

Most  unequivocal  evidence  of  a  species  of  true  Mm  has 
been  yielded  by  the  fossils  from  Kirkdale  cavern,  of  which  a 
lower  jaw  and  teeth  are  figured  in  the  '  Eeliquise  Diluvianae.'' 
Instead  of  the  molars  being  rootless,  and  with  deeply- 
inflected  plates  of  enamel,  a  structure  which  approximates 
our  so-called  Water-rats  and  Field-mice  to  the  Beaver, 
the  true  Rats  and  Mice  have  the  crowns  of  the  molars 
simply  tuberculate,  with  the  enamel  bent  into  slight  de- 
pressions on  the  grinding  surface,  and  the  crown  is  always 
supported  by  well-developed  roots  :  this  more  simple  form 
of  tooth  governs  the  mixed  diet  of  the  true  Murida^  the 
occasional  carnivorous  habits  of  which  are  well  known. 
The  fossil  specimens  of  this  genus  diflfer  from  the  common 
Mouse  only  by  a  slight  superiority  of  size. 

Fossil  remains  of  species  of  Mus  have  been  found  in  the 
tertiary  beds  at  CEningen  ;  in  caves  in  the  South  of 
France,*  and  in  Belgium."f- 

•  Serres,  Journal  de  G^ol,  iii.,  p.  254.  f  Schmerling,  loc.  cit. 
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Fig,  80. 


Nat.  si/A*.     Kenfa  Hole. 


LEPUS  TIMIDUS.     Hare. 


Hare,  or  very  large  rabf)it^  Buckland,  Reliquiae  Diluvianae,  pp.  19,  267, 

pi.  13,  fig.  8. 
Lievre  des  cavemes^  Cuvibr,  Ossemens  Fossiles,  torn.  v.  pt  i.  p.  65 


The  land  that  could  grow  vegetation  suflScient  for  the 
sustenance  of  colossal  Mammoths,  ponderous  Rhinoceroses, 
and  huge  species  of  Deer  and  Oxen,  may  well  be  supposed 
to  have  aflPorded  an  abundant  table  for  the  smaller  grami- 
nivorous quadrupeds,  as  the  Hares  and  Babbits ;  and  it 
would  seem  that  these,  like  the  weakest  species  of  the 
pliocene  Camivora,  have  survived  and  escaped  those  exter- 
minating influences  to  which  the  gigantic  quadrupeds  have 
succumbed. 

Dr.  Buckland  makes  mention  of  "the  jaw  of  a  Hare,  and 
a  few  teeth  and  bones  of  Babbits  and  Mice,  amongst  the 
fossils  of  the  Kirkdale  Cave,'^  and  has  given  excellent  figures 
of  them  in  the  '  Beliquise  Diluvianse/  Cuvier  notices  these 
illustrations  of  the  fossil  Leporida^  in  his  great  work.  The 
heel-bone    (calcaneum)   figured  in   PI.  x.  fig.   14,  of  the 
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'  Reliquiae,''  has,  he  says,  "  the  size  and  shape  of  that  of  a 
Hare :"  the  metatarsal  bone,  PI.  x.  figs.  15  and  16,  is  that 
of  the  outer  toe,  and  is  nearly  as  long  as  that  of  a  Hare,  but 
is  proportionally  thicker.  Cuvier  adds,  that  he  himself 
possesses  a  first  phalanx  of  the  hind  foot  from  Kirkdale, 
which  is  also  a  little  thicker  in  proportion  than  in  the 
Hare  ;  but  the  distal  end  of  a  tibia  from  the  same  cavern, 
exactly  resembles  the  corresponding  part  of  the  Hare,  and, 
with  regard  to  a  portion  of  jaw,  he  says,  "  I  cannot  per- 
ceive any  diflPerence  that  can  be  regarded  of  a  specific 
nature  ;"''*  and  concludes  that,  "  if  these  fragments  apper- 
tain to  a  known  species,  it  must  be  the  Hare ;  the  Babbit 
would  have  them  smaller  and  more  slender."" 

The  fossil  lower  jaws,  from  both  Kirkdale  and  Kent's 
Hole  which  I  have  examined^  have  presented  a  somewhat 
shorter  interspace  between  the  molars  and  incisors,  than  in 
the  common  Hare  of  this  country,  with  the  same  propor- 
tions of  depth  and  other  dimensions,  and  the  same  sized 
teeth;  whereby  it  would  appear  that  the  Hare  of  the 
caves  had  a  rather  shorter  head,  and  resembled  in  that 
respect  the  variety  or  species  to  which  the  name  of  L&pus 
Hibernicus  has  been  given,  and  which  has  also  somewhat 
stouter  limbs  than  our  English  Hare. 

I  cannot  detect  any  diflPerence  between  the  fossil  Hare 
and  the  Irish  Hare  in  the  forms  and  proportions  of  the 
bones  of  the  extremities :  a  very  little  increase  of  thick- 
ness being  all  that  distinguishes  the  Irish  from  the  English 
Hare  in  these  parts  of  the  skeleton. 

Fossil  remains  of  a  Hare  have  been  discovered  by  Croizet 
in  the  tertiary  strata  of  the  Puy  de  Dome ;  by  Serres,  in 
the  ossiferous  caves  of  Montpelier,  and  by  Schmerling  in 
those  of  the  Province  of  Li^ge. 
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ntMit,  BucKLAHD,  Reliqnis  Dilnvknae,  p.  19,  pi.  i.  li, 

Lapin  del  carernet,  CuVlBB,  Ouemeiu  Foiailes,  v.  pi.  i.  p.  55. 

Op  this  smaller  species  of  the  Hare  tribe  portions  of  the 
jaws,  teeth,  and  bones  of  the  extremities,  have  been  found 
fossil  in  the  cave  at  Kirkdale,  in  Kent's  Hole,  and  in  the 
cave  at  Berry  Head,  Torquay ;  they  closely  accord  with 
the  corresponding  parts  in  the  existing  wild  Biabbit. 

The  specimen  figured  is  the  right  ramus  of  the  lower 
jaw  of  a  young  individual,  from  Kent's  Hole ;  it  is  now  in 
the  British  Museum. 

Bones  of  the  Babbit  form  part  of  the  osseous  breccia  of 
Corsica.  MM.  Serres,  Dubreuil,  and  Jean-Jean,*  de- 
scribe and  figure  the  fossil  remains  of  two  varieties  of  the 
Lepus  cuniculus,  which  they  discovered  in  the  caverns  at 
Lnnel-Viel. 

•  Rwherche*  but  leB  OsBemenB  Homaliles  des  CaTeraes  de  Lunel-Viel,  4to, 
1839,  p.  130,  pi.  I. 
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LAGOMYS  SPEL^US.     Cave  Pika. 

The  fossil  above  figured  possesses  more  than  common 
interest.  None  of  the  circumstances  attending  its  dis- 
covery, nor  any  character  deducible  from  its  colour  or  che- 
mical state,  indicate  it  to  be  an  older  fossil  than  the  jawa 
and  teeth  of  the  Hares,  Babbits,  Field-voles,  or  Water- 
voles  already  described ;  yet  it  unquestionably  attests  the 
former  existence  in  England  of  a  species  of  Rodent,  whose 
genus  not  only  is  unrepresented  at  the  present  day  in  out 
British  Fauna,  but  has  long  ceased  to  ejdst  in  any  part 
of  the  continent  of  Europe. 

The  sole  evidence  of  the  geographical  range  of  the 
Pikas,  or  tail-less  Hares,  having  ever  extended  to  En- 
rope,  has  been  in  fact  derived  &om  fossil  remains;  and 
before  natural  history  began  to  profit  by  the  systematic 
study  of  such  evidences,  every  other  trace  of  the  genus 
Lagom,ys  had  been  so  completely  obliterated  in  Eu- 
rope, that  Zoolo^sts  had  not  the  slightest  knowledge  of 
such  a  form  in  the  Rodent  Order,  until  Pallas  made  his 
journey  into  Siberia,  when  he  announced  the  existence 
of  three  species  of  the  tail-less  Hares  as  the  most  curious 
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little  animals  which  he  had  detected  in  that  remote  and 
unfrequented  region. 

The  Pikas  are  remarkable  for  their  industrial  instincts, 
which  lead  them  in  the  sunmier  season  to  select  and  dry* 
a  quantity  of  herbage  for  their  winter  provision.  These 
haystacks,  which  are  sometimes  six  or  seven  feet  high,  are 
a  valuable  resource  for  the  horses  of  the  sable-hunters. 
Since  the  time  of  Pallas,  species  of  Lagonnys  have  been 
discovered  at  a  considerable  altitude  on  the  Himalayas, 
and  also  in  North  America. 

The  former  existence  of  Pikas,  or  tail-less  Hares  in  Europe, 
appears  to  have  been  first  recognised  by  Cuvier,*  who  deter- 
mined a  species,  nearly  allied  to  the  Lagomys  alpinus  of 
Siberia,  amongst  the  fossils  of  the  ossiferous  breccia  at  Cette, 
in  Corsica;  and  he  was  led  to  suspect  the  existence  of 
another  species  of  Lagomys^  by  the  inspection  of  certain 
drawings  of  fossil  jaws,  and  other  bones  from  the  breccias 
of  Gibraltar,  preserved  in  the  museum  of  Adrien  Camper. 

The  relations  of  these  fossils  to  the  Siberian  genus  La- 
gomys  were  more  definitely  pointed  out  by  Wagner  in 
Kastner^s  '  Archiv  ftir  Naturgeschichte,'  tom.  iv. 

The  fossil  from  Kent's  Hole  consists  of  the  facial  or 
maxillary  part  of  the  skull  of  a  full-grown  individual,  with 
the  molar  and  incisive  teeth  in  situ  on  one  side,  demon- 
strating the  longitudinal  fiirrow  on  the  large  anterior  chisel- 
shaped  incisor,  (fig.  82,)  and  the  small  posterior  supple- 
mentary incisors,  (i,  fig.  83,)  which  the  genus  Lagomys  has 
in  common  with  the  ordinary  Hares  and  Rabbits. 

The  dentition  of  the  small  Siberian  tail-less  Hares 
closely  resembles  that  in  the  true  genus  Lepus^  in  the  form 
of  the  teeth,  and  diflPers  principally  in  the  absence  of  the 
small  molar  tooth  which  terminates  the  series  posteriorly 

*  Ossemens  Fossiles,  tom.  iv.  pp.  174,  178. 
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in  the  Hare  ;  the  number  of  molars  is  thus  reduced  in  the 
Lagomys  to  five  on  each  side  of  the  upper  jaw,  instead  of 
six,  as  in  the  Hares ;  and  it  is  precisely  this  sub-generic 
distinction  that  the  fossil  from  Kent'^s  Hole  demonstrates. 

This  fossil  agrees  in  size  with  the  corresponding  part  of 
the  skull  of  the  existing  Siberian  species,  called  Lagomys 
pusilluSy  but  it  resembles  more  in  its  configuration  that 
of  the  Lagomys  alpintis,  which  is  the  larger  Siberian 
species;  the  fossil  presents,  for  example,  a  less  relative 
depth  of  the  fore  part  of  the  alveolar  process  of  the  upper 
jaw,  than  in  the  Lagoinys  pusillus  ;  the  characteristic  de- 
scending obtuse  process  (a,  fig.  82)  of  the  malar  bone  over- 
hangs in  a  greater  degree  the  alveolar  process  than  in  the 
Lagomys pusillus :  the  upper  border  of  the  zygoma  is  slightly 
convex  in  the  Lagomys  spelteus^  not  concave  as  in  the 
Lagomys  piisillus :  the  suborbital  foramen  beneath  the 
vacuity  in  the  nasal  process  of  the  maxillary  is  relatively 
larger  than  in  the  Lagomys  pusUlus^  and  is  divided  on  both 
sides  of  the  face  by  a  slender  osseous  bar,  which  makes  it 
double. 

Pallas  alludes  to  the  idea  entertained  by  some  Naturalists 
of  his  time,*  that  the  Cavies  of  South  America  were  modified 
Hares  or  Babbits,  and  he  saw  that  the  transmutation 
theory  might  be  more  plausibly  applied  to  the  Siberian 
leporine  animals,  which,  retaining  the  essential  character 
of  the  dentition  and  internal  organization  of  the  Hare,  but 
with  curtailed  ears  and  shorter  hind  legs,  have  entirely 
lost  the  small  trace  of  tail  which  that  animal  possesses. 

The  great  naturalist  of  Asiatic  Russia  remarks,  however, 
with  his  wonted  sound  judgment :  — "  Sed    non   est   ea 

*  See  Buffon'a  Histoire  Naturelle,  "  Degeneration  des  Animaux,*^  torn,  xiv^ 
p.  37*2 ;  who  does  not,  however,  admit  the  application  of  the  hypothesis  of  transmu- 
tation to  the  South  American  Rodentia. 
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Naturae  rerum  paupertas,  ut  depravatione  formarum  va- 
rietatem  sibi  quserere  velit ;  estque,  ut  omnia  probant, 
imaginaria  haec  specierum  transmutatio.'*^  We  can  now 
add  to  the  proofs  of  the  stability  of  generic  and  specific 
characters  which  Pallas  might  have  derived  from  the  orga- 
nization of  the  Siberian  species  of  Lagomys^  the  fact  that 
a  species  of  that  genus  whose  chief  external  characters 
might  be  explained  by  hypothetical  degeneration  of  the 
ears,  hind-legs,  and  tail  of  the  Hare,  claims  as  high  an 
antiquity  as  any  species  of  the  true  genus  L&pus, 

Remains  of  a  Ldgomys  were  discovered  by  Professor 
Sedgwick  and  Mr.  Murchison  in  a  lacustrine  deposit  at 
CEningen,  associated,  like  the  Pika  of  Kent'*s  Hole,  with 
a  species  of  Fox,  indistinguishable  from  that  now  exist- 
ing, and  affording  another  of  those  instructive  examples 
which  exhibit  a  gradual  passage  from  an  ancient  Fauna, 
or  animal  population,  to  that  which  now  prevails. 
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ELEPHAS  PRIMIGENIUS.     Mammoth. 

Elephas  primigenius^  Blumbnbach,    Voigt^s    Maga- 

zine, Bd.  Y. 

Elephant  fosdU  ou  MammoiUh  des  Riuxs^  Cuvier,  Annales  da  Museum, 

torn.  yiiL  Ossein.  Fossiles,  t.  i. 

Fossil  Elephant^  Bucklano,   B«liquue     Dfluyi- 

anas,  p.  171. 

Elephas  primigenius  or  Mammoth^  Owen,  B«port  of  British  Asso- 

ciation, 1843. 

When  the  science  of  fossil  organic  remains  was  less 
advanced  than  it  is  at  present,  when  its  facts  and  generali- 
zations were  new,  and  sounded  strange  not  only  to  ears 
unscientific  but  to  anatomists  and  naturalists,  the  an- 
nouncement of  the  former  existence  of  animals  in  countries 
where  the  like  had  not  been  known  within  the  memory  of 
man,  still  more  of  species  that  had  never  been  seen  alive 
in  any  part  of  the  world,  was  received  with  distrust  and 
doubt,  and  many  endeavours  were  made  to  explain  these 
phenomena  by  reference  to  circumstances  which  experience 
showed  to  have  led  to  the  introduction  of  tropical  animals 
into  temperate  zones  within  the  historical  period. 

When  Cuvier  first  announced  the  presence  of  remains  of 
Elephants,  Rhinoceroses  and  Hippopotamuses  in  the  super- 
ficial unstratified  deposits  of  continental  Europe,  he  was 
reminded  of  the  Elephants  that  were  introduced  into  Italy 
by  Pyrrhus  in  the  Roman  wars,  and  afterwards  more 
abundantly,  and  with  the  stranger  quadrupeds  of  con- 
quered tropical  countries,  in  the  Roman  triumphs  and 
games  of  the  amphitheatre.  The  minute  anatomical 
distinctions  by  which  the  great  Comparative  Anatomist 
proved  the  disinterred  fossils  to  have  belonged  to  extinct 
species  of  Elephas^  Hippopotamus^  Rhinoceros^  &c.,  were 
at  first  hardly  appreciated,  and,  by  some  of  his  contem- 
poraries,   were   explained   away   or   disallowed.      Cuvier, 
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therefore,  appealed  with  peculiar  satisfaction  to  the  testi- 
monies and  records  of  analogous  Mammalian  fossils  in  the 
British  Isles,  to  the  origin  of  which  it  was  obvious  that 
the  hypothesis  of  Roman  or  other  foreign  introduction 
within  the  historical  period  could  not  be  made  applicable. 

"  If,*"  says  the  founder  of  palseontological  science,  "  pass- 
ing across  the  German  Ocean,  we  transport  ourselves  into 
Britain,  which,  in  ancient  history,  by  its  position,  could 
not  have  received  many  living  elephants  besides  that  one 
which  Caesar  brought  thither  according  to  Polysenus ;  *  we 
shall,  nevertheless,  find  there  fossils  in  as  great  abimdance 
as  on  the  continent." 

Cuvier  then  cites  the  account  given  by  Sir  Hans  Sloane 
of  an  elephant's  fossil  tusk,  disinterred  in  Gray's  Inn  Lane, 
out  of  the  gravel  twelve  feet  below  the  surface.  Sir  Hans 
Sloane  had  obtained  also  the  molars  of  an  elephant  from 
the  county  of  Northampton,  which  were  found  in  blue 
clay  beneath  vegetable  mould  and  loam,  from  three  to 
six  feet  below  the  surface :  these  specimens  were  explained 
by  Dr.  Ciiper  as  having  belonged  to  the  identical  elephant 
brought  over  to  England  by  Caesar ;  but  Cuvier  remarks 
that  too  many  similar  fossils  had  been  found  in  England 
to  render  that  conjecture  admissible.  He  then  proceeds 
to  quote  the  instances  of  this  kind  on  record,  at  the  period 
of  the  publication  of  the  '  Ossemens  Fossiles.** 

Dr.  Buckland  adds  the  weighty  objection,  that  the  re- 
mains of  these  Elephants  are  usually  accompanied  in  Eng- 
land, as  on  the  continent,  by  the  bones  of  the  Rhinoceros 
and  Hippopotamus,  animals  which  could  never  have  been 
attached  to  Roman  armies ;  and  I  may  add,  that  the  na- 
tural historians  of  Ireland,  Neville  and  Molineux,  made 
known  in  1715  the  existence  of  fossil  molar  teeth  of  the 

*  Lib.  viii.  c.  23.  §  5.  cited  in  Ossem.  Fossiles,  4to,  18*21,  torn.  i.  p.  134. 
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Elephant  at  Maghery,  eight  miles  from  Belturbet  in  the 
county  of  Cavan,  and  similar  evidences  of  the  Elephant 
have  since  been  discovered  in  other  localities  of  Ireland, 
where  the  armies  of  Caesar  never  set  foot.  Some  other 
hypothesis  must  therefore  be  resorted  to  in  order  to  ex- 
plain these  phenomena. 

Observation,  the  basis  of  all  sound  hypotheses^  has  shown 
in  the  first  place  that  the  remains  of  the  Elephants  which 
are  scattered  over  Europe  in  the  unstratified  superficial 
deposits  called  '  Diluvium,'  '  Drift,'  '  Till,'  and  '  Glacio-dilu- 
vium,'  as  well  as  those  from  the  upper  tertiary  strata,  are 
specifically  different  from  the  teeth  and  bones  of  the  two 
known  existing  Elephants,  Elephds  indicus  and  El.  afrir 
cantM.  This  frmdamental  fact,  when  first  appreciated  by 
Cuvier,  who  announced  it  in  1796,  opened  to  him,  he  says, 
entirely  new  views  of  the  theory  of  the  earth,  and  a  rapid 
glance,  guided  by  the  new  and  pregnant  idea,  over  other 
fossil  bones,  made  him  anticipate  all  that  he  afterwards 
proved,  and  determined  him  to  consecrate  to  this  great 
work  the  ftiture  years  of  his  life. 

The  differences  which  the  skull  of  the  fossil  Elephant 
presents  as  compared  with  the  recent  species  are,  the  more 
angular  form  and  relative  shortness  of  the  zygomatic  pro- 
cesses ;  the  longer,  more  pointed  and  more  curved  form 
of  the  postorbital  process  ;  the  larger  and  more  prominent 
tubercle  of  the  lachrymal  bone ;  the  greater  length  of  the 
sockets  of  the  tusks ;  the  more  parallel  position  of  the 
right  and  left  sockets  of  the  grinders,  making  the  anterior 
interspace  and  channels  at  the  junction  of  the  rami  of  the 
lower  jaw  proportionably  wider  than  in  the  existing  Ele- 
phants. Of  these  characteristics,  I  have  verified  the  last- 
mentioned  instance,  taken  from  the  lower  jaw,  by  observation 
of  English  specimens ;  they  are  well  displayed  in  the  lower 


jaw  of  a  young  Mammoth,   (fig 
Pleistocene  bed  near  Yarmouth  i 


86),  disinterred  from  a 
the  county  of  Norfolk, 


and  now  in  the  posseBsion  of  Mr. 
Hill,  London. 


E.  Stone,   of  Garlick 
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This  lower  jaw  shows  also  that  the  outer  contour  of 
one  ramus  meets  that  of  the  other  at  a  more  open  angle 
than  in  the  African  or  Asiatic  Elephant,  and  that  the 
symphysis  itself  («),  though  acute  at  this  period  of  life,  is  less 
prolonged ;  in  illustration  of  which  the  figure  of  the  lower 
jaw  of  the  Asiatic  Elephant  at  a  corresponding  age  with  the 
fossil,  is  added.  In  the  older  Mammoths  the  symphysis 
becomes  obtuse ;  were  it  otherwise,  the  prolonged  alveoli 
of  the  folly  developed  tusks  would  have  interfered  with 
the  motion  of  the  lower  jaw. 

The  difference  between  the  extinct  and  existing  species  of 
Elephant,  in  regard  to  the  structure  of  the  teeth,  has  been 
more  or  less  manifested  by  every  specimen  of  fossil  elephanfs 
tooth  that  I  have  hitherto  seen  from  British  strata,  and  those 
now  amount  to  upwards  of  three  thousand.  Very  few  of 
them  could  be  mistaken  by  a  comparative  anatomist  for 
the  tooth  of  an  Asiatic  Elephant,  and  they  are  all  obviously 
distinct  from  the  peculiar  molars  of  the  African  Elephant. 

Cuvier,  who  had  recognised  a  certain  range  of  variety 
in  the  structure  of  the  numerous  teeth  of  the  Mammoth 
from  continental  localities,  found  nevertheless,  that  the 
molars  of  the  fossil  Elephant  were  broader  in  proportion 
to  their  length  or  antero-posterior  diameter  than  in  the 
existing  species ;  that  the  transverse  plates  were  thinner 
and  more  numerous  in  the  fossil  molars  than  in  those  of  the 
Indian  Elephant;  that  a  greater  number  of  plates  en- 
tered into  the  formation  of  the  grinding  surface  of  the 
tooth,  and  that  the  lines  of  enamel  were  less  festooned ; 
but  to  this  character  there  are  exceptions,  especially  in  the 
large  molars  of  aged  individuals. 

The  development,  progressive  complication,  and  suc- 
cession of  the  molar  teeth,  obeyed  the  same  laws  in  the 
ancient   Mammoth,  as  in  the  existing  Elephant ;  it  may, 
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indeed,  be  affirmed  that  these  most  remarkable  pheno- 
mena in  the  comparative  anatomy  and  physiology  of 
teeth  are  more  fully  and  perfectly  illustrated  by  the 
fossils  which  the  primigenial  Elephants  have  left  in  the 
superficial  deposits  of  England,  than  by  any  collection  of 
the  molars  of  the  Indian  or  African  Elephants  now  ex- 
isting in  our  metropolitan  museums.  John  Hunter  owed 
most  of  his  knowledge,  and  his  specimens  illustrative  of 
the  succession  and  shedding  of  the  teeth  in  the  genus 
Elephas^  to  the  fossil  molars  of  the  Mammoth,  which,  with 
similar  remains,  he  had  been  silently  collecting  at  a  time 
when  they  attracted  little  if  any  attention,  and  some  years 
before  the  recent  Elephant's  teeth  brought  from  India  by 
Mr.  Corse,  afforded  the  materials  for  Mr.  Corse's  and  Sir 
Everard  Home's  papers  on  this  subject  in  the  eighty-ninth 
volume  of  the  Philosophical  Transactions. 

In  a  fossil  lower  jaw  of  a  Mammoth,  younger  than 
the  subject  of  figure  86,  which  was  obtained  by  the  late 
John  Gibson,  Esq.,  of  Stratford,  from  the  pleistocene  brick- 
earth  at  Ilford,  the  remains  of  the  socket  of  the  molar  corres- 
ponding to  the  first  small  one  in  the  Indian  Elephant,  and 
the  crown  of  which  is  divided  into  four  transverse  plates, 
are  still  visible  ;  it  is  about  one  inch  in  length.* 

This  tooth  is  succeeded  by  a  second  molar  consisting  of 
eight  transverse  plates,  the  length,  or  antero-posterior  extent 
of  the  tooth  being  three  inches,  its  breadth,  one  inch  and  a 
half.  Dr.  Buckland  has  figured  the  corresponding  second 
molar  of  the  upper  jaw  of  a  young  Mammoth  in  pi.  7,  fig. 
1,  of  the  'Reliquiae  Diluvianse : '  the  specimen  was  dis- 
covered in  the  Hysena-cave  at  Kirkdale.  The  subjoined 
cut  (fig.  87)  gives  a  view  of  a  second  molar  tooth  of  the 

*  lu  the  Asiatic  Elephant,  the  corresponding  molar  cuts  the  gum  eight  or  ten 
days  after  birth,  and  is  shed  at  the  age  of  two  years. 
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lower  jaw  of  a  young  Mammoth,  from  the  bone-cave  at 
Kent's  Hole,  near  Torquay :  the  crown  of  which  is  divided, 
like  that  from  Ilford  and  KirkdaJe,  into  eight  transverse 
plates :  and  is  supported  by  two  fongs  or  roots,  a  small 

anterior,  and  a  thick  and  large  pos- 
terior  one  :    the    sockets   of   these 


c-^. 


fangs  are  shown  in  fig.  86,  anterior 

to   the  empty  socket   of  the   third 

molar  in  the  young  Manmioth,  and 

anterior  to  that  molar  which  is  in 
k  Nat.  size  ^j^^^^  ^^  ^^^  ^^^^  Elephant. 

The  average  size  of  the  second  lower  molar  tooth  in  the 
Indian  Elephant,*  is  two  inches  and  a  half  in  length,  and 
one  inch  in  breadth,  which,  compared  with  the  dimensions 
of  the  corresponding  molar  of  the  young  Mammoth  above 
given,  shows  that  already  the  specific  character  of  the  Me- 
phas  primigenim^  founded  on  the  superior  breadth  of  the 
tooth,  is  recognisable.  I  have  found  this  character  still 
more  strongly  manifested  in  the  second  molar  of  a  young 
Mammoth  which  had  perished  before  that  tooth  had  come 
into  use ;  it  was  found  in  the  pleistocene  fresh- water 
deposits,  exposed  on  the  searcoast,  near  Cromer,  Norfolk ; 
the  crown,  which  is  divided,  as  in  the  rest,  into  eight  plates, 
measures  three  inches  in  antero-posterior  diameter,  and  two 
inches  in  breadth."f-  An  entire  second  molar  of  the  lower 
jaw  of  a  young  Mammoth,  from  the  pleistocene  blue-clay  at 
Mundesley,  Norfolk,  had  the  crown,  which  measured  three 
inches  in  length,  and  one  inch  five  lines  in  breadth,  divided 
into  seven  plates :  it  belongs  to  what  will  be  subsequently 

*  This  tooth  is  shed  before  the  Elephant  has  attained  its  sixth  year. 

t  The  Mammoth^s  molar  from  the  drift  at  Fouvent,  figured  by  Cuvier  in  the 
*  Ossemens  Fossiles,*  toI.  i.  pi.  vi.  fig.  2,  as  *^  une  vraie  molaire  dc  lait,**  is  a  much 
worn  and  naturally  shed  second  molar :  the  figure  is  half  the  natural  size. 
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described  as  the  "thick-plated''  variety  of  Mammoth's 
molar;  yet,  nevertheless,  exhibited  the  characteristic  supe- 
rior breadth,  as  compared  with  the  Indian  Elephant,  in  a 
corresponding  molar  of  which  species  divided  into  nine 
plates,  the  length  of  the  crown  was  three  inches,  and  its 
breadth  one  inch. 

A  third  upper  molar  of  the  Mammoth  from  the  drift  at 
Hinton,  Somersetshire,  has  the  crown  divided  into  twelve 
plates,  and  measures  three  inches,  four  lines  in  length,  and 
one  inch  and  a  half  in  breadth.  This  would  be  precisely 
the  size  of  the  molar  tooth  of  the  young  Mammoth,  figured 
in  Cuvier's  '  Ossemens  Fossiles,'  pi.  vi.,  EUphans^  fig.  4,  if 
the  figure  be,  as  I  suspect,  half  the  size  of  nature.  In  a 
corresponding  upper  molar  of  an  Indian  Elephant  of 
equal  breadth,  but  greater  length  than  the  preceding, 
I  found  eleven  lamellar  divisions  of  the  crown ;  the  more 
common  number  is  twelve  or  thirteen.* 

The  number  of  the  coronal  plates  of  the  fourth  grinder 
in  the  Indian  Elephant  is  fifteen  or  sixteen  ;  the  greatest 
number  in  the  -last  molar  developed,  the  seventh  or  eighth 
in  succession,  is,  according  to  Mr.  Corse,"f-  twenty-two  or 
twenty-three.  The  number  of  the  coronal  plates  is  subject 
to  greater  variation  in  the  Mammoth,  and  increases  in  a  less 
regular  ratio  in  each  succeeding  molar.  The  fourth  molar 
of  the  upper  jaw,  with  an  antero-posterior  extent  of  from 
seven  to  nine  inches,  varies  in  the  number  of  its  plates  from 
twelve  or  sixteen. 

The  fifth  molar,  with  an  antero-posterior  diameter  of 
from  ten  to  eleven  inches,  may  have  from  sixteen  to  nine- 
teen plates. 

The  largest   upper  molar  of  the    Mammoth  which   I 

*  This  tooth  begins  to  appear  above  the  gum  at  the  end  of  the  second  year ; 
and  is  shed  during  the  ninth  year, 
t  Philos.  Trans.  1799,  p.  224. 

Q 
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have  yet  seen,  measured  fifteen  inches  in  length,  and  had 
twenty-two  coronal  plates :  it  waa  discovered  in  the  drift 
at  Wellsbome  in  Warwickshire.  Mammoths^  molars 
of  less  dimensions  have  come  mider  my  observation,  in 
which  the  crown  had  been  divided  into  twenty-five  and 
twenty-six  transverse  plates. 

In  the  lower  jaw,  the  grinders  as  they  succeed  one  another 
firom  beliind  forwards  are  also  larger,  and  have  more  nume- 
rous plates  than  those  which  they  displace,  and  the  number 
of  plates  increases  more  gradually  and  with  less  constancy 
than  in  the  Asiatic  Elephant. 

A  lower  molar  of  the  Mammoth  may  always  be  dis- 
tinguished from  an  upper  molar,  by  the  grinding  surface 
being  slightly  concave  in  the  direction  of  its  longest  dia- 
meter, that  of  the  upper  molar  being  in  the  same  degree 
convex. 

The  largest  lower  molar  of  a  Mammoth  that  has  come 
under  my  observation,  is  the  one  represented  in  fig.  90 :  its 
length,  or  antero-posterior  diameter,  following  the  curve  on 
the  convex  side  is  one  foot  seven  inches :  the  number  of  the 
lamelliform  divisions  of  the  crown  is  twenty-eight.  This  re- 
markably fine  molar  exhibits  the  most  complete  state  in 
which  the  progressive  development  and  the  actions  of  masti- 
cation permit  so  large  a  grinder  to  be  seen :  the  anterior 
portion  of  the  crown  having  been  worn  down  to  the  common 
base  of  dentine  (d^),  from  which  the  fang  is  continued;  whilst 
the  last,  or  hindmost  plates,  have  been  completed,  as  far 
as  the  formation  of  the  digital  divisions  (/,/),  which  form, 
by  their  basal  confluence,  the  transverse  plate. 

The  complex  structure,  and  mode  of  growth  of  the  molar 
teeth  in  the  genus  Elephas  is  so  well  illustrated  by  this 
specimen,  that  I  shall  here  give  the  brief  account  which  is 
necessary  for  the  intelligibility  of  subsequent  references  to 
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those  teeth,  in  the  important  question  of  the  species  or 
varieties  of  Mammoth  that  formerly  inhabited  England. 

The  crown  of  the  molar  of  the  Mammoth,  like  that  of  the 
existing  species  of  Elephant,  consists  of,  or  is  divided  into, 
a  number  of  transverse  perpendicular  plates,  composed  of 
two  distinct  substances,  and  cemented  together  by  a  third 
substance.  The  body  of  each  plate  consists  of  the  basal 
constituent  of  a  tooth  called  "dentine,"  of  which  ivory 
is  a  modification ;  it  is  marked  d^  in  the  figures  of  the 
teeth  in  this  section.  The  dentine  is  coated  by  a  layer 
of  harder  substance  called  "enamel"  (^),  and  the  inter- 
spaces of  the  plates  so  formed  are  filled  by  a  less  dense 
substance  called  "cement"  (<?),  because  it  fastens  together 
the  several  divisions  of  the  crown,  and  more  strikingly 
Ailfils  the  ofiice  of  cement  when  those  divisions  are  incom- 
pletely formed  and  not  united  by  mutual  confluence. 
As  the  growth  of  each  plate  begins  at  the  smnmit,  they 
remain  detached  and  like  so  many  separate  teeth  or  denti- 
cules,  until  their  base  is  completed,  when  it  becomes  ex- 
panded and  blended  with  the  bases  of  contiguous  plates  to 
form  the  common  dentinal  body  of  the  crown  of  the  com- 
plex tooth,  from  which  the  roots  are  next  developed. 

But  the  composition  and  growth  of  the  plates  are  analogous 
to,  and  almost  as  complex  as,  that  of  the  entire  tooth  ;  each 
plate  consists  at  first  of  a  series  of  separate  slender 
conical  colimins  or  digital  processes,  arranged  transversely 
across  the  tooth.  The  formation  of  these  columns  begins 
at  their  summit,  and  descends,  their  bases  gradually  ex- 
panding until  they  are  blended  together  to  form  a  continu- 
ous transverse  plate;  just  as  the  plates  are  subsequently 
blended  together  to  form  the  continuous  longitudinal  crown 
of  the   whole    grinder.     The    digital   processes    and   the 

digitated  plates  of  an  incompletely  developed  tooth  are  held 
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together,  prior  to  their  basal  confluence,  by  the  external 
cement ;  this  substance  is  generally  more  or  less  decom- 
posed in  fossil  grinders,  and  the  jiarts  of  the  complex  tooth 
then  become  detached:  a  separate  plate,  with  its  digital 
processes,  offers  a  rude  resemblance  to  a  hand,  and  such 
specimens  have  been  figured  by  the  older  collectors  of 
petrifactions,  under  the  name  of  "•  Cheirolites,''  as  the 
fossilized  hand  of  a  monkey  or  a  child.  The  digital  pro- 
cesses of  the  last  formed  plates  of  the  large  molar  tooth  in 
fig.  90,  are  shown  at  /,  /,  f:  this  figure  well  illustrates 
the  progressive  development  of  the  Elephant'^s  tooth  from 
before  backwards  ;  the  formation  begins  with  the  sunmiits 
of  the  anterior  plate,  and  the  rest  are  completed  in  succes- 
sion :  the  tooth  is  gradually  advanced  in  position  as  the 
growth  proceeds,  and  its  anterior  plates  are  brought  into 
use  before  the  posterior  ones  are  formed.  When  it  cuts 
the  gum,  the  cement  is  first  rubbed  off  the  digital  summits ; 
then  their  enamelled  cap  is  worn  away  and  the  central  den- 
tine exposed ;  next,  the  digital  processes  are  ground  down  to 
their  conmion  uniting  base  and  a  transverse  tract  of  dentine 
— ^now  the  upper  margin  of  the  plate — ^with  its  border  of 
enamel  is  exposed  ;  finally,  the  transverse  plates  themselves 
are  abraded  to  their  common  base  of  dentine,  and  a  smooth 
and  polished  tract  of  that  substance  of  greater  or  less  ex- 
tent is  produced.  When  the  tooth  has  been  thus  reduced 
to  an  uniform  surface  it  becomes  useless  as  an  instrument 
for  grinding  the  coarse  vegetable  substances  on  which  the 
Elephant  subsists,  and  is  shed. 

The  tooth  figured  (90)  exhibits  all  the  foregoing  stages  of 
attrition :  the  common  longitudinal  base  of  dentine  is  ex- 
posed at  d ;  the  continuous  margin  of  a  transverse  plate  at 
d :  and  the  digital  summits  of  varying  breadth,  according 
to  the  degree  of  abrasion,  appear  behind,  and  are  followed 
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by  that  part  of  the  complex  grinder  which  was  concealed  m 
the  closed  recess  of  the  socket,  and  which  part,  in  the 
present  instance,  is  folded  upwards  and  laterally  upon  the 
concave  side  of  the  tooth  ;  the  sides  of  the  digitated  plates 
being  parallel  with  the  grinding  surface  of  the  tooth. 

There  are  few  examples  of  natural  structures  that  mani- 
fest a  more  striking  adaptation  of  a  highly  complex  and 
beautiAil  structure  to  the  exigences  of  the  animal  en- 
dowed with  it,  than  the  grinding  teeth  of  the  Elephant. 
Thus  the  jaw  is  not  encumbered  with  the  whole  weight  of 
the  massive  tooth  at  once,  but  it  is  formed  by  degrees  as  it 
is  required  ;  the  subdivision  of  the  crown  into  a  number  of 
successive  plates,  and  of  the  plates  into  subcylindrical  pro- 
cesses, presenting  the  conditions  most  favourable  to  pro- 
gressive formation.  But  a  more  important  advantage  is 
gained  by  this  subdivision  of  the  grinder:  each  part  is 
formed  like  a  perfect  tooth,  having  a  body  of  dentine, 
a  coat  of  enamel,  and  an  outer  investment  of  cement; 
a  single  digital  process  may  be  compared  to  the  simple 
tooth  of  a  Carnivore ;  a  transverse  row  of  these,  therefore, 
when  the  work  of  mastication  has  conmienced,  presents, 
by  virtue  of  the  different  densities  of  their  constituent 
substances,  a  series  of  cylindrical  ridges  of  enamel,  with 
as  many  depressions  of  dentine,  and  deeper  external  valleys 
of  cement :  the  more  advanced  and  more  abraded  part  of 
the  crown  is  traversed  by  the  transverse  ridges  of  the 
enamel  investing  the  plates,  inclosing  the  depressed  surface 
of  the  dentine,  and  separated  by  the  deeper  channels  of  the 
cement :  the  fore-part  of  the  tooth  exhibits  its  least  effici- 
ent condition  for  mastication,  the  inequalities  of  the  grind- 
ing surface  being  reduced  in  proportion  as  the  enamel  and 
cement  which  invested  the  dentinal  plates  have  been  worn 
away.     This  part  of  the  tooth  is,  however,  still  fitted  for 
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the  first  coarse  crushing  of  the  branches  of  a  tree  :  the  trans- 
verse enamel  ridges  of  the  succeeding  part  of  the  tooth  divide 
the  food  into  smaller  fragments,  and  the  posterior  islands 
and  tubercles  of  enamel  pound  it  to  the  pulp  fit  for  deglu* 
tition.  The  structure  and  progressive  development  of  the 
tooth  not  only  give  to  the  Elephant'^s  grinder  the  advan- 
tage of  the  uneven  surface  which  adapts  the  millstone  for 
its  office,  but,  at  the  same  time,  secure  the  constant  pre- 
sence of  the  most  efficient  arrangement  for  the  finer  conmii- 
nution  of  the  food,  at  the  part  of  the  mouth  which  is 
nearest  the  fauces. 

One  cannot  contemplate  the  more  numerous  lamelliform 
divisions  and  subcylindrical  subdivisions  of  the  crown  of 
the  Mammoth'*s  molar,  and  the  resulting  increase  of  the 
dense  enamel  that  enters  into  the  formation  of  the  grinding 
surface,  as  compared  with  the  teeth  of  the  Indian  and 
African  Elephants,  without  connecting  that  specific  difier- 
ence  of  structure  with  the  coarser  kind  of  vegetable  food, 
on  which  the  geographical  position  of  the  Mammoth  in 
the  temperate  regions  of  the  ancient  world  would  most 
probably  compel  it  to  subsist.* 


VARIETIES. QUESTION    OF   SPECIES. 

The  varieties  to  which  the  grinders  of  the  Elephant 
are  subject  in  regard  to  the  thickness  and  number  of  their 
plates,  increase  in  the  ratio  of  the  average  number  of  the 
plates  which  characterizes  the  molar  teeth  of  the  different 
species.     Thus  in  the  African  ijlephant,  (fig.  88,)  in  which 

The  reader  desirous  of  full  information  on  the  structure,  growth,  and  succes- 
sion of  the  teeth  of  Elephants,  is  referred  to  Mr.  Corse's  and  Sir  Everard  Home's 
Papers  in  the  89th  Volume  of  the  Philosophical  Transactions,  and  to  the  *  Ossemens 
Fossiles'  of  Cuvier,  tom.  i.  p.  31. 
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the  lozenge-shaped  plates  are  always  much  fewer  and 
thicker  than  the  flattened  ones  in  the  Asiatic  species, 
the  variation  which  can  be  detected  in  any  number  of 
the  grinders  of  the  same  size  is  very  slight. 

In  the  molars  of  the  Asiatic  Elephant,  (fig.  89,)  which, 
besides  the  difference  in  the  shape  of  the  plates,  have 
always  thinner  and  more  mmierous  plates  than  those  of  the 
African  species,  a  greater  amount  of  variation  in  both  these 
characters  obtains ;  but  it  is  always  necessary  to  bear  in 
mind  the  caution  which  Cuvier  suggested  to  Camper,  that  a 
large  molar  of  an  old  Elephant  is  not  to  be  compared  with 
a  small  molar  of  a  young  one,  otherwise,  there  will  appear 
to  be  a  much  greater  discrepancy  in  the  thickness  of  the 
plates  than  really  exists  in  the  species ;  and  the  like  caution 
is  still  more  requisite  in  the  comparison  of  the  molars  of 
the  Mammoth  {Eleplias  primigenius)^  which,  having  nor- 
mally more  numerous  and  thinner  plates  than  in  the  exist- 
ing Asiatic  Elephant,  present  a  much  greater  range  of 
variety. 

Of  the  extent  of  this  variety  in  the  British  fossils,  some 
idea  may  be  gained  by  the  fact,  that  in  one  private  col- 
lection, that  of  Miss  Gumey  of  Cromer,  of  fossil  Mam- 
malian remains  from  a  restricted  locality,  there  are  Mam- 
moth'^s  teeth  from  the  drift  of  the  adjacent  coast,  one 
of  which,  measuring  ten  inches  nine  lines  in  antero-pos- 
terior  diameter,  has  nineteen  plates,  whilst  another  grinder, 
eleven  inches  in  antero-posterior  diameter,  has  only  thirteen 
plates. 

A  greater  contrast  is  presented  by  two  grinders  of  the 
Mammoth  from  British  diluvium  in  the  collection  of  the 
late  Mr.  Parkinson,  one  of  which,  with  a  grinding  surface 
of  five  inches  and  a  half  in  antero-posterior  extent,  ex- 
hibits the  abraded  summits  of  seventeen  plates,  whilst  the 
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(itJior  Hhovrn  «nly  nine  plates  in  the  same  extent  of  grind- 
iii^f  Mirfiux. 

Homo  pnlteontologiats  have  viewed  these  differences  as 
iudicutionM  uf  diatiiict  species  of  Ek^has.  But  the  vast 
uuinhttr  of  grinders  of  the  Mammoth  from  British  strata 
wliich  liave  been  in  my  hands  in  the  coorBe  of  the  last  three 
yearn,  Imvu  presented  so  uuuij  intermediate  gradations,  in 
thuiimiilier  of  [ilates,  between  the  two  extremes  above  cited, 
thiit  I  havt«  not  been  able  to  draw  a  well-deiuied  line  between 
tliii  thick-jiiatod  and  the  tliin-plated  varieties  of  the  molar 
titdtli.  And  if  tlieHO  varieties  actually  belonged  to  dis- 
tinct Hjiucieu  of  Mammoth,  those  species  must  have  merged 
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into  one  another,  so  far  as  the  character  of  the  grinding 
teeth  is  concerned,  to  a  degree  to  which  the  two  existing 
species  of  Elephant,  the  Indian  and  African,  when  compared 
together,  offer  no  analogy. 

Five  or  six  molars  of  the  Mammoth,  and  even  a  greater 
number,  if  the  peculiar  changes  superinduced  by  friction 
on  the  grinding  surface  were  not  taken  into  account,  might 
be  selected  from  the  series  to  which  I  have  alluded 
as  indications  of  so  many  distinct  species  of  Mammoth : 
such  specimens  have,  in  fact,  been  so  interpreted  by  Park- 
inson, and  likewise  by  Fischer,  Goldfuss,  Nesti  and  Croizet, 
cited  in  the  Palteologica  of  Hermann  V.  Meyer,  as  au- 
thorities for  eight  distinct  species  of  extinct  Elephant. 

We  must,  however,  enter  more  deeply  into  the  con- 
sideration of  these  varieties,  before  concluding  that  the 
Mammoths  which  severally  exemplify  them  in  their  molar 
teeth  were  distinct  species.  In  the  first  place,  whatever 
difference  the  molars  of  the  Mammoth  from  British  strata 
may  have  presented  in  the  number  of  their  lamellar  divisions, 
they  have  corresponded  in  having  a  greater  proportion  of 
these  plates  on  the  triturating  surface,  and  likewise,  with 
two  exceptions,  in  their  greater  proportional  breadth,  than 
are  found  in  the  molars  of  the  Asiatic  Elephant.  The  first 
exception  here  alluded  to  was  from  the  diluvial  gravel  of 
Staffordshire,  and  formed  part  of  the  collection  of  Mr. 
Parkinson,  the  author  of  the  '  Organic  Remains  ** ;  the 
second  exception  was  from  the  brick-earth  of  Essex,  and 
is  now  in  the  collection  of  my  friend  Mr.  Brown  of  Stan- 
way;  this  molar,  though  it  combines  the  thicker  plates 
with  the  narrower  form  of  the  entire  tooth  characteristic 
of  the  Indian  Elephant,  differs  in  the  greater  extent  of 
the  grinding  surface  and  the  greater  number  of  plates 
entering  into  the  composition  of  that  surface. 
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With  regard  to  the  first-cited  exception,  the  following 
is  the  resolt  of  a  close  comparison  instituted  between  it 
and  a  corresponding  grinder  of  the  Indian  Elephant. 

The  fossil  in  question  is  an  inferior  molar  of  the  right 
side  of  the  lower  jaw.  It  exhibits  the  most  complete 
state  in  which  so  large  a  grinder  can  be  met  with,  the 
anterior  division  of  the  crown  not  being  quite  worn  down 
to  the  fang,  and  the  hindmost  plate  being  just  on  the 
point  of  coming  into  use.  The  whole  length  of  the  tooth 
is  thirteen  inches ;  the  total  mmiber  of  lamellar  divisions 
of  the  crown  seventeen,  of  which  the  sunmiits  of  fourteen 
are  abraded  in  a  grinding  sur&ce  of  nine  inches^  extent. 
The  greatest  breadth  of  this  sur£Etce  is  two  inches  and  a 
half.  The  first  three  fangs  supporting  the  common  den- 
tinal  base  of  the  anterior  lamellae  are  well  developed. 
The  transverse  ridges  of  enamel  are  festooned.  Compared 
with  the  thin-plated  grinders  of  the  Mammoth,  these  differ 
not  only  in  their  more  numerous,  thinner,  and  broader 
plates,  but  likewise  in  the  thicker  coat  of  external  cement 
which  fills  the  lateral  interspaces  of  the  coronal  plates, 
and  in  having  the  fangs  developed  from  the  whole  base 
of  the  tooth,  even  from  the  posterior  plate,  the  smnmit 
of  the  mammillary  process  of  which  has  just  begun  to 
be  abraded.  But  firom  the  corresponding  molar  of  the 
Indian  Elephant,  the  present  tooth  of  the  Manmioth  differs 
in  the  more  equable  length  of  the  coronal  plates,  which 
in  the  Elephant,  by  their  more  progressive  elongation, 
give  a  triangular  figure  to  the  side-view  of  the  crown ;  it 
differs  also  in  the  greater  length  of  the  grinding  sur£Etce, 
which  includes  two  additional  plates,  although  these  are 
not  thinner  and  are  not  characterized  by  superior  breadth 
as  in  the  ordinary  teeth  of  the  Manmioth. 

These  differences  firom  the  teeth  of  the  Indian  Elephant, 
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aiiil  tiio  iutormediate  gradations  in  the  fossil  molars,  by 
wiiick  siich  rare  extreme  varieties  are  linked  to  the  normal 
iv|H>  of  the  Maumioth^'s  dentition,  give  cause  for  rejecting 
tlio  couclusiou  that  the  Elephas  Indicus  co-existed  with 
Uio  Mammoth  in  the  latitude  of  England  during  the  an- 
lOiUluvi^d  or  anteglaeial  epoch :  and  I  think  it  probable 
lluil  such  differences  as  have  been  pointed  out  in  the 
iiH^ar  from  the  Museum  of  Parkinson,  and  that  of  the 
existing  Elephant,  might  likewise  have  been  detected  in 
the  large  molar,  found  at  the  depth  of  six  feet  in  brick 
loam,  at  Hove  near  Brighton,  and  alluded  to  by  Dr. 
Mantell  as  decidedly  that  of  the  Asiatic  Elephant.*  One 
of  the  molars  from  the  Elephant  bed  at  Brighton,  now  in 
the  possession  of  Mr.  Stone  of  Garlick  Hill,  exhibits  the 
narrow-plated  variety  of  the  Mammoth'*s  grinder. 

The  molars  of  the  Mammoth  generally  contain  a  greater 
proportion  of  cement  in  the  intervals  of  the  plates  than  the 
Indian  Elephant'*s  grinders  do.  Those  in  which  the  plates 
are  more  numerous  have  the  enamel  less  strongly  plicated  ; 
but  in  some  of  the  large  molar  teeth  of  old  Mammoths 
with  the  thicker  plates,  as  in  fig.  90,  the  enamel  is  as 
strongly  festooned  as  in  the  teeth  of  the  Indian  Elephant. 

The  bones  of  the  Mammoth  that  have  hitherto  been 
disinterred,  present  no  variations  from  the  characteristic 
extinct  type  indicative  of  distinct  species ;  and  it  might 
reasonably  have  been  expected  that  the  lower  jaw,  for 
example,  with  the  broad-plated  tooth  should  have  offered  as 
recognizable  differences  from  that  with  the  narrow-plated 
teeth,  as  this  does  from  the  lower  jaw  of  the  Indian  Ele- 
phant, if  those  modifications  of  the  teeth  of  the  Mammoth 
indicated  distinct  species.  The  lower  jaw,  however,  of 
the   ancient  British  Mammoth   has   the  same   distinctive 
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modification  of  the  symphysis  as  that  of  the  typical  Si- 
berian specimen  figured  by  Cuvier,  and  which  is  equally 
presented  by  that  of  the  Mammoth  of  Auvergne,  figured 
by  the  Abb^  Croizyt,*  and  by  that  described  by  Nesti.*!* 


J  nal.  axe,  Mammotli,  Eesei  TiU. 


Both  these  authors  being  unacquainted  with  the  interme- 
diate varieties,  incline  to  regard  the  Mammoth  with  the 


'  FosuIm  du  Puj-de-Done,'  4ta.  1828,  p.  135,  pi.  3 
'NnoT.  Oiom.  d.  Letter.'  1826,  p.  195. 
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thick-plated  molars  as  a  distinct  species,  which  V.  Meyer 
in  his  work  cites  as  the  Elephas  meridionalis.  In  regard, 
however,  to  the  proposed  distinctive  name,  I  may  remark 
that  the  variety  of  molar  on  which  this  species  is  founded, 
occurs  not  only  in  England,  but  in  Siberia,  and  as  far  north 
as  Eschscholtz  Bay.* 

Most  of  the  molars  of  the  Mammoth  from  North  Ame- 
rica are  characterized  by  thinner  and  more  numerous  plates 
than  those  of  England,  but  the  difference  is  not  constant. 
The  Mammoth'^s  molar  from  the  Norfolk  coast  in  the 
collection  of  Miss  Gumey,  which  shows  nineteen  plates 
in  a  length  of  ten  inches,  equals  several  of  the  molars  from 
North  America  in  the  number  of  the  plates.  An  upper 
molar  of  a  Mammoth  from  the  gravel  of  Ballingdon,  with 
a  total  antero-posterior  diameter  of  seven  inches,  consists 
of  twenty  plates.  Mr.  Parkinson  describes  a  molar  tooth, 
now  in  the  Museum  of  the  College  of  Surgeons,  from 
Wellsboume  in  Warwickshire,  in  which  twenty  plates 
exist  in  a  length  of  six  inches  and  a  half;  and  he  figures 
another  molar  from  the  till  of  Essex,  which,  in  a  length 
of  eight  inches  and  a  half,  contains  twenty-four  plates. 
The  proportions  of  the  figure  in  the  *  Organic  Remains,^ 
not  being  quite  accurate,  I  have  given  two  original  views  of 
this  remarkable  molar,  (figs.  91  and  92,)  which  appears  to 
have  been  the  fifth  in  succession  in  the  upper  jaw.  On 
the  other  hand,  the  molars  of  the  Mammoths  from 
Eschscholtz  Bay,  North  America,  figured  by  Dr.  Buckland, 
manifest  the  same  kind  of  variety  as  those  from  the  Eng- 
lish drift ;  one  with  a  grinding  surface,  seven  inches  and 
a  half  long,  exhibiting  nineteen  plates,  whilst  another  in 
the  same  extent  of  grinding  surface  shows  only  thirteen 

*  See  Buckland  in '  Beechey's  Voyage  of  the  Blossom,'  4to.    On  the  Fossils  of 
Eschscholtz  Bay,  4to,  pi.  1.  (Fossils),  fig.  2. 
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plates ;  l>oth  these  teeth  are  &om  lower  jaws,  which,  like 
the  lower  jaw  containing  the  broader-plated  tooth  de- 
scribed by  Professor  Nesti,  are  precisely  similar  in  form 
to  the  other  fossil  jaws  of  the  Mammoth ;  they  present 
the  same  specific  differences  from  the  Asiatic  Elephant, 
and  offer  no  modification  that  caa  be  regarded  as  speci- 
fically distinct  from  the  Mammoth's  jaws  with  narrow- 
plated  molars  of  Siberia  or  Ohio. 

Mr.  Parkinson*  has  figured  a  Mammoth's  molar  from 
Staffordshire,  which  he  deemed  to  differ  from  every  other 


i  nat.  uze,  Mammotli,  Sta^ordahire  Drift. 

that  had  come  to  his  knowledge  in  the  great  thickness  of 
the  plates,  the  smoothness  of  the  sides  of  the  line  of  enamel, 
and  the  appearance  of  the  digitated  part  of  the  plates  even 
in  the  anterior  part  of  the  tooth,  and  which  unquestionably 
offers  a  great  contrast  with  the  preceding  (fig.  92). 

The  specimen  (fig.  93),  is  the  posterior  part  of  a  large 
grinder,  apparently  the  last  of  the  upper  jaw,  of  an  old  Mam- 
moth. The  superior  thickness  of  the  plates  arises  from  the 
circumstance  of  the  posterior  phites  being  thicker  than  the 
anterior  ones;  these  thick  plates  are  more  deeply cletl,  or 
their  digitated  summits  are  longer,  and  advance  further  for- 
*  '  Oigsjik  RenuuDB,*  iii.  p.  344. 
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warri  n])oii  tho  ^rrindiiinr  surface  of  the  molar  before  they  are 
worn  down  to  their  coninion  Imse;  thej  appear  also  in  the 
flpcf'iinon  to  In*  more  advanced  than  thev  really  are,  because 
of  the  defuMenoy  of  the  fore-part  of  the  tootk,  which  has 
been  broken  au-ay.  In  my  opinion  this  mohir  has  the 
eharaeters  of  the  thiek-plated  variety,  simply  exaggerated 
fnim  the  aeeident><  of  a^^e  and  attrition.  It  manifests  the 
more  constant  and  eliaraet eristic  modifications  of  the  Ele- 
phas prittnp^nius  in  it.<*  relative  breadth,  and,  notwithstand- 
ing their  tliiekness,  in  the  numiNT  of  the  plates  (nine), 
whieh  have  been  exposed  by  the  act  of  mastication.  I 
have  seen  a  very  similar  molar  of  the  Mammoth  from  the 
Norfolk  fresli\vat(»r  dej>osits  in  the  collection  of  Mr.  Fitch 
of  Norwieli. 

The  abraded  mar;nns  of  the  component  plates  of  the 
Mammotirs  molars  most  commonly  present  a  slight  expan- 
Hion,  oft<;n  lozen^ro-shaped,  at  their  centre ;  they  are  divided 
ivitli  more  re^ilarity,  in  general,  than  those  in  the  Indian 
Klepliant,  into  thre<^  di^^ntal  processes,  the  middle  being 
nsnally  the  broadest  and  thickest,  and  having  its  summit 
ori^nnally  siil>-divided  into  three  smaller  digitations,  as 
is  shown  in  the  posterior  plates  of  fig.  90.  The  greater 
thickness  of  the  middle  division  of  the  transverse  plate 
occasions  the  mi<Idle  expansion  of  the  margin  of  the  plate, 
when  the  three  digiUitions  arc  worn  down  to  their  common 
base.  Only  in  one  small  molar,  from  the  brick-earth  at 
Grays,  Essex,  in  the  collection  of  Mr.  Wickham  Flower, 
have  I  seen  the  median  rhomboidal  dilatation,  extending,  in 
the  abraded  plates,  so  near  the  end  of  the  section  as  to 
approximate  the  charaett»ristic  sha})e  of  the  plates  of  the 
African  Elephant''8  molar ;  from  which,  however,  the  fossil 
was  far  removed  by  its  thinner  and  more  numerous  plates. 
The  fictitious  character  of  the  Elephas  prisons  of  Groldfiiss 
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one  of  the  eight  fossil  species  admitted  in  the  compilation 
of  M.  H.  V.  Meyer,  has  been  left  scarcely  doubtful  by 
Cuvier  :*  it  is  founded  on  recent  molars  of  the  EUphas 
africanus;  and  the  great  anatomist  alludes  to  attempts 
that  had  been  made  to  palm  upon  himself  such  teeth  as 
fossils.  I  have  met  with  no  nearer  approach  to  this 
nominal  species  among  the  numerous  British  Mammoths'* 
grinders  that  I  have  examined,  than  the  example  just 
quoted  from  the  brick -earth  at  Grays ;  I  need  hardly 
say  that  I  regard  it  as  another  of  the  numerous  varieties 
to  which  the  molars  of  the  Mammoth  were  subject. 

The  clefts  that  separate  the  transverse  plates  are  deeper 
at  the  sides  than  at  the  middle  of  the  tooth  in  all  Mam- 
moths'* grinders ;  hence  the  ridges  of  enamel  in  a  much- 
worn  molar  are  confined  to  the  outer  and  inner  sides  of  the 
grinding  surface,  which  is  traversed  along  the  middle  by  a 
continuous  tract  of  dentine.  The  layer  of  enamel  extends 
along  the  lateral  clefts  to  this  exposed  tract,  is  reflected 
back  upon  the  opposite  side  of  each  cleft,  bends  round  the 
outer  margin  of  the  remaining  base  of  the  plate,  and  is 
continued  into  the  next  cleft,  and  so  on.  When  the  edge 
of  this  sinuous  coat  of  enamel  is  exposed  by  abrasion  of 
the  masticating  surface,  it  describes  what  Mr.  Parkinson 
has  called  a  "  dsedalian  line,''  and  he  has  figured  two  ex- 
amples of  teeth  so  worn  down  in  the  "  Organic  Remains."  "f* 
An  original  figure  of  the  grinding  surface  of  one  of  these 
molars,  which  was  dredged  up  ifrom  the  drift-gravel  form- 
ing the  bed  of  the  Thames  near  London,  is  given  at  fig. 
94.  Having  noticed  the  structure  in  three  specimens,  Mr. 
Parkinson  conceives  it  to  be  characteristic  of  a  distinct 

* 

species   of   Mammoth.      But   the   ordinary   teeth   of  the 

*  "  Ossemens  Fossiles,"  torn.  v.  pi.  ii.,  Additions,  p.  496. 

t  PI.  20.  figs.  5  and  7. 

K 
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Mammoth,  from  tlie  unequal  vertical  extent  of  their  plates 
above  described,  must  necessarily  exhibit  the  continooua 
undulating  lateral  lines  of  enamel  when  worn  down  to 
a  certmn  extent. 

J^.  9*. 


)  Nnl.  >iic.     Mammoth,  Thamea  gratel. 

I  have  seen  this  structure  in  a  few  only  amoD^  the  na- 
merous  molars  of  the  Mammoth  examined  hy  me,  for  teeth 
so  worn  down  are  rare.  It  is  well  shown  in  the  remains  of 
a  very  large  molar,  found  in  the  beach  near  Happisburgh, 
Norfolk,  which  on  a  grinding  gur&ce  of  four  inches  nine 
lines  in  length,  and  four  inches  wide,  shows  seven  dentinal 
plates  worn  down  to  their  common  uniting  base  of  dentine, 
along  the  middle  of  the  surfoce. 

It  sometimes  happens  that  the  outer  and  umer  margins 
of  a  plate,  which  are  always  deeper  than  the  middle  part, 
are  not  on  the  same  transverse  line,  but  one  is  inclined  a 
little  in  advance  of  the  other.  In  this  case  the  abraded 
crown  of  the  tooth,  when  worn  down  to  the  common 
middle  base  of  dentine,  displays  an  alternating  disposition 
of  the  folds  of  the  onter  and  inner  sinuous  lines  of  enamel. 
This  variety  adbrds  grounds  of  the  same  kind  and  value 
for  a  distinct  species  of  Mammoth  as  for  the  two  other  new 
species  proposed  by  Mr.  Parkinson, 

In  old  and  much  worn  teeth  the  abrasion  is  sometimes  so 
partial  as  to  wear  away  the  whole  of  the  enamel  on  one 
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side  of  the  tooth,  and  leave  a  single  undulating  or  dEedalian 
line  on  the  other ;  this  ia  shown  in  the  Mammoth's  molar 
figured  in  pi.  20,  fig.  7,  of  Parkinson's  "  Organic  Bemains,"  of 
which  a  new  and  more  accurate  figure  is  here  given,  showing 
the  long  and  strong  compressed  f^  95. 

^g,  which  is  developed  from 
the  hase  of  the  crown  of  a 
tooth  80  worn  down,  (Jiff.  95.) 

A  consideration  of  the  ana^ 
tomical  structure  and  an  exten- 
sive comparison  of  the  teeth  in 
question  have  led  me  to  the 
conclusion,  that  whilst  some  of 
the  supposed  specific  characters 
are  due  to  effects  of  changes 
produced  hy  age,  the  others 
depend  upon  the  latitude  of  variety,  to  which  the  highly 
complex  molars  of  the  Elephaa  prmiffenius  were  subject. 

In  proof  of  such  variety  we  have  the  analogy  of  existing 
spedes :  that  such  variety  is  the  characteristic  of  a  particu- 
lar part  of  the  enduring  remiuDS  of  the  Mammoth  may  be 
in^rred  from  the  absence  of  any  corresponding  differences 
in  the  bones  of  the  Mammoth  that  have  hitherto  been 
found ;  all  of  which  indicate  but  one  species.  And  this 
conclusion  harmonizes  with  the  laws  of  the  geographical 
distribution  of  the  existing  species  of  Elephant. 

Throughout  the  whole  continent  of  Africa  but  one  species 
of  Elephant  has  been  recognized.  A  second  species  of 
Elephant  is  spread  over  the  South  of  Asia  and  some  of  the 
adjacent  islands ;  and  extensive  and  accurate  obserrations 
of  this  species,  whilst  they  have  made  known  some  well- 
marked  varieties,  as  the  Mooknah,  the  Danntelah,  &c., 
founded  on  modifications  of  the  tueks,  have  more  firmly 
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established  the  unity  of  species  to  which  those  varieties 
belong. 

If,  on  the  other  hand,  the  observed  varieties  in  the  den« 
tition  of  the  Mammoth  are  to  be  interpreted,  as  Par- 
kinson, Nesti,  Croizet,  V.  Meyer  and  others  have  done, 
as  evidences  of  distinct  species,  we  must  be  prepared  to 
admit  not  merely  three,  but  six  or  more  distinct  species 
of  gigantic  Mammoths  to  have  roamed  through  the  pri- 
meval swamps  and  forests  of  England. 

Tusks. — ^All  the  tusks  of  the  Elephas  primigmim  from 
British  strata  which  have  fallen  under  my  observation 
in  a  sufficiently  complete  state  for  the  comparison,  possess 
the  same  extensive  double  curvature  as  the  tusks  of  the 
great  Mammoth,  from  the  icy  cliff  at  the  mouth  of  the  river 
Lena  in  Siberia,  which  is  figured  at  the  head  of  the  present 
section,  and  as  those  brought  to  England  by  Captain 
Beechey  from  Eschscholtz  Bay,  which  have  been  figured 
by  Dr.  Buckland,  and  are  now  in  the  British  Museum. 

They  arrange  themselves  in  two  groups  according  to 
size,  the  larger  tusks  averaging  about  nine  feet  and  a 
half,  the  smaller  ones  from  five  to  six  feet  in  length ; 
the  latter  are  readily  distinguishable  by  their  greater  de- 
gree of  curvature  from  the  incompletely  developed  tusks 
of  the  larger  kind,  when  of  the  same  length  as  the  smaller 
ftilly  developed  tusks.  It  is  most  probable,  therefore,  from 
the  analogy  of  the  Asiatic  Elephant,  that  the  larger  tusks 
belonged  to  the  male  sex,  and  the  smaller  ones  to  the 
female ;  which,  however,  if  this  idea  be  correct,  possessed 
better  developed  tusks  than  the  female  Asiatic  Elephant, 
in  which  the  tusks  either  do  not  appear  beyond  the  lip, 
or  project  a  short  way  straight  down  from  the  mouth,  as 
in  both  sexes  of  the  variety  called  '  Mooknah.'* 

♦  See  Corse  in  Philos.  Trans.  1799,  p.  208. 
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The  finest  tusk  of  a  British  Mammoth  that  has  come 
under  my  observation,  forms  part  of  the  rich  collection 
of  fossil  Mammalian  remains  obtained  from  Ilford  by  the 
late  John  Gibson,  Esq.,  of  Stratford,  Essex ;  this  tusk 
measured  twelve  feet  six  inches  in  length,  following 
the  outward  curvature.  A  tusk  disinterred  from  Mr. 
Hobson's  brick-field  at  Kingsland,  a  model  of  which  is 
preserved  in  the  Museum  of  the  Geological  Society 
of  London,  measures  nine  feet  ten  inches  along  the 
outer  curve,  three  feet  one  inch  in  a  straight  line  from 
point  to  base,  and  twenty-nine  inches  in  its  greatest  cir- 
cumference. 

In  the  collection  of  Mr.  Brown  of  Stanway,  there  is  a 
fragment  of  a  tusk  of  the  Mammoth,  from  the  freshwater 
formation  at  Clacton  in  Essex,  which  measures  two  feet 
in  circumference,  thus  exceeding  the  size  of  the  largest 
of  the  tusks  brought  home  by  Captain  Beechey  from 
Eschscholtz  Bay,  which  measured  twenty-one  inches  and  a 
half  at  its  largest  circumference,  nine  feet  two  inches  along 
the  curve  from  the  root  to  the  tip,  part  of  which  was 
broken  oiF,  and  five  feet  two  inches  across  the  chord  of 
its  curve.  The  tusks  which  were  collected  in  this  north- 
em  locality,  were  of  two  sizes :  "  five  of  them  large,  and 
weighing  from  one  hundred  to  one  hundred  and  sixty 
pounds  each ;  and  four  small.''* 

A  very  fine  tusk  of  the  Mammoth  from  British  strata 
forms  part  of  the  remarkable  collection  of  remains  of  the 
Mammoth  obtained  by  the  Rev.  J.  Layton  from  the  drift 
of  the  Norfolk  coast,  near  the  village  of  Happisburgh ; 
it  was  dredged  up  in  1826,  measured  nine  feet  six  inches 
in  length,  and  weighed  ninety-seven  pounds. 

At    Knole-sand,   near  Axminster,    about  twenty  miles 

•  Dr.  Buckland  in  the  Appendix  to  "  fieechey's  Voyage,"  •*  Fossils,"  p.  2, 
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from  the  coast,  Sir  H.  De  la  Beche  obtained  a  tusk  nine 
feet  eight  inches  in  length. 

A  tusk  of  a  young  male  Mammoth,  whose  doable 
oblique  curve  describes  a  semicircle,  from  a  bed  of  drift 
at  Newnham  in  Warwickshire,  and  now  in  Dr.  Buck- 
land^s  collection  at  Oxford,  measures  seven  feet  in  length.* 
Other  tusks  from  the  same  locality,  present  the  same  con- 
siderable curvature  outward  towards  the  point.  A  Mam- 
moth^s  skull  containing  two  tusks  of  enormous  length, 
as  well  as  grinding  teeth,  was  discovered  in  1806,  at 
Kingsland  near  Hoxton,  Middlesex.  The  large  tusk,  men- 
tioned by  Parkin8on,-f-  which  was  discovered  in  the  brick- 
fields at  Kingsland  between  the  drift-gravel  and  a  bed  of 
clay,  described  nearly  four-fifths  of  a  circle. 

Most  of  the  largest  and  best  preserved  tusks  of  the 
British  Mammoth,  have  been  dredged  up  from  sub- 
merged drift,  near  the  coasts.  In  1827,  an  enormous 
tusk  was  landed  at  Bamsgate :  although  the  hollow  im- 
planted base  was  wanting,  it  still  measured  nine  feet  in 
length,  and  its  greatest  diameter  was  eight  inches ;  the 
outer  crust  was  decomposed  into  thin  layers,  and  the  in- 
terior portion  had  been  reduced  to  a  soft  substance  re- 
sembling putty.  A  tusk,  likewise  much  decayed,  which 
was  dredged  up  off  Dungeness,  measured  eleven  feet  in 
length:  and  yielded  some  pieces  of  ivory  fit  for  manu- 
facture. Captain  Byam  Martin  who  has  recorded  this 
and  other  discoveries  of  remains  of  the  Mammoth  in  the 
British  Channel  in  the  Geological  Transactions,  J  procured 
a  section  of  ivory  near  the  alveolar  cavity  of  the  Dunge- 
ness tusk,  of  an  oval  form,  measuring  nineteen  inches  in 
circumference.  A  tusk  dredged  up  from  the  Goodwin  Sands, 

•  Buckland,  "  Reliquiae  Diluvianae,"  p.  177. 
t  ^  Organic  Remains,**  p.  350.  t  Second  Series,  vol  vi.  p.  161. 
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which  measured  six  feet  six  inches  in  length,  and  twelve 
inches  in  greatest  circumference,  probably  belonged  to  a 
female  Mammoth:  Captain  Martin  describes  its  curvature 
as  being  equal  to  a  semicircle  turning  outwards  on  its 
line  of  projection.  This  tusk  was  sent  to  a  cutler  at 
Canterbury,  by  whom  it  was  sawn  into  five  sections,  but 
the  interior  was  found  to  be  fossilized  and  unfit  for  use ; 
it  is  now  in  Captain  Martinis  possession.  The  tusks 
of  the  extinct  Elephant  which  have  thus  reposed  for 
thousands  of  years  in  the  bed  of  the  ocean  which  washes 
the  shore  of  Britain,  are  not  always  so  altered  by 
time  and  the  action  of  surrounding  influences  as  to  be 
unfit  for  the  purposes  to  which  recent  ivory  is  applied. 
Mr.  Robert  Fitch  of  Norwich  possesses  a  segment  of  a 
Mammoth^s  tusk,  which  was  dredged  up  by  some  Yar- 
mouth fishermen  ofl*  Scarborough,  and  which  was  so 
slightly  altered  in  texture,  that  it  was  sawn  up  into  as 
many  portions  as  there  were  men  in  the  boat,  and  each 
claimed  his  share  of  the  valuable  product. 

Of  the  tusks  referable  by  their  size  to  the  female  Mam- 
moth which  have  been  disinterred  on  dry  land,  I  may 
cite  the  following  instances. — A  tusk  in  the  Museum  of 
the  Geological  Society,  from  the  lacustrine  pleistocene  bed 
exposed  to  the  action  of  the  sea  on  the  coast  of  Essex 
at  Walton,  which  measures  five  feet  and  a  half  in  length ; 
and  another  from  the  same  locality,  in  the  possession  of 
John  Brown  Esq.,  of  Stanway,  Essex,  which  measures 
four  feet  in  length.  A  tusk  recently  discovered  near 
Barnstaple,  on  a  bed  of  gravel,  beneath  a  stratum  of  blue 
clay  five  feet  deep,  and  one  of  yellow  clay  about  six  feet 
deep,  with  several  feet  of  coarse  gravel  and  soil  above. 
This  tusk  was  broken  by  the  pickaxes  of  the  men,  but 
must  have  been  about  six  feet  in  length :  it  had  the  grain 
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and  markings  of  ivory,  but  was  reduced  to  the  colour  and 
consistency  of  horn,  and  retained  a  considerable  degree 
of  elasticity. 

A  very  perfect  specimen  waa  dug  up  entire  in  1842, 
twelve  feet  below  the  surface,  out  of  the  drift  gravel  of 
Cambridge ;  it  measured  five  feet  in  length  and  two  feet 
four  inches  across  the  chord  of  its  curve,  and  eleven  inches 
in  circumference  at  the  thickest  part  of  its  base  :  this  tusk 
was  purchased  by  the  Royal  College  of  Surgeons.  The 
smallest  Mammoth'^s  tusk  which  I  have  seen  is  in  the 
museum  of  Mr.  Wickham  Flower ;  it  is  from  the  drift  or 
till  at  Ilford,  Essex,  and  has  belonged  to  a  very  young 
Mammoth ;  its  length  measured  along  the  outer  curve  is 
twelve  inches  and  a  half,  and  the  circumference  of  its  base 
four  inches.  It  has  nevertheless  been  evidently  put  to  use 
by  the  young  animal,  the  tip  having  been  obliquely  worn. 

Mr.  Robert  Bald  *  has  described  a  portion  of  a  Mam- 
moth''8  tusk,  thirty-nine  inches  long  and  thirteen  inches  in 
circumference,  which  was  found  imbedded  in  diluvial  clay  at 
Clitlon  Hall,  between  Edinburgh  and  Falkirk,  fifl^een  or 
twenty  feet  from  the  present  surface.  Two  other  tusks  of 
nearly  the  same  size  have  been  discovered  at  Kilmaurs  in 
Ayrshire,  at  the  depth  of  seventeen  feet  and  a  half  from  the 
surface,  in  diluvial  clay.  The  state  of  preservation  of  these 
tusks  was  nearly  equal  to  that  of  the  fossil  ivory  of  Siberia  ; 
that  described  by  Mr.  Bald  was  sold  by  the  workmen  who 
found  it  to  an  ivory-turner  in  Edinburgh  for  two  pounds  : 
it  was  sawn  asunder  to  be  made  into  chessmen.  The 
tusks  of  the  Mammoth  found  in  England  are  usually 
more  decayed :  but  Dr.  Buckland  alludes  to  a  tusk  from 
argillaceous  diluvium  on  the  Yorkshire  coast,  which  was 
hard  enough  to   be   used  by  the   ivory-turners.     A  por- 

*  Weraerian  Trans,  vol.  iv.  p.  58. 


ELEPHAS    PRIMIOENIUS.  249 

tion  of  this  tusk   is   now  preserved  in   the   museum  at 
Bridlington. 

The  tusks  of  the  Mammoth  are  so  well  preserved  in  the 
frozen  drift  of  Siberia,  that  they  have  long  been  collected 
in  great  numbers  for  the  purposes  of  commerce.  In  the 
account  of  the  Mammoth's  bones  and  teeth  of  Siberia,  pub- 
lished more  than  a  century  ago  in  the  Philosophical  Trans- 
actions,* tusks  are  cited  which  weighed  two  hundred 
pounds  each,  and  "  are  used  as  ivory,  to  make  combs,  boxes, 
and  such  other  things ;  being  but  a  little  more  brittle,  and 
easily  turning  yellow  by  weather  or  heat.''  From  that 
time  to  the  present  there  has  been  no  intermission  in.  the 
supply  of  ivory  furnished  by  the  extinct  Elephants  of  a 
former  world ;  and  I  am  informed  by  Mr.  Warburton,  M.P., 
President  of  the  Geological  Society,  that  Manmioths'  tusks 
are  now  imported  from  Russia  to  Liverpool,  and  find  a  ready 
sale  to  comb-makers  and  other  workers  in  ivory. 

Bones, — There  is  reason  to  believe  that  instances  have 
occurred  in  which  a  more  or  less  entire  skeleton  of  the 
Mammoth  might  have  been  recovered  from  British  strata, 
if  due  care  and  attention  had  been  devoted  to  the  task. 
About  three  years  ago,  the  workmen  in  a  brick-ground, 
near  the  village  of  Grays  in  Essex,  disinterred  a  quantity  of 
bones  of  an  enormous  Mammoth,  which  they  broke  up  as 
they  were  discovered,  and  sold  the  fragments  for  three- 
halfpence  a  pound  to  a  dealer  in  old  bones.  This  traffic 
went  on  weekly  for  more  than  half  a  year,  and  accidentally 
came  to  the  knowledge  of  Mr.  R.  Ball,  F.G.S.,  a  sedulous 
collector  of  fossil  remains,  who  recovered  from  the  workmen 
some  magnificent  bones  of  the  fore  foot,  with  portions  of 
the  scapula  and  ribs.  I  had  the  account  from  Mr.  Ball,  to 
whom  I  am  indebted  for  casts  of  the  bones  which  he  was 

•  No  446,  4to,  1737,  p.  128. 
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SO  fortunate  as  to  rescue  from  the  destruction  that  awaited 
them. 

Of  the  numerous  detached  bones  of  the  trunk  and 
extremities  of  the  Mammoth  which  have  been  obtained 
from  various  British  localities,  I  shall  limit  myself  to  a 
notice  of  a  few  of  the  most  entire  and  remarkable  examples. 
Of  two  specimens  of  the  atlas  of  the  Mammoth  from  the 
newer  pliocene  de|)osits  near  Cromer,  in  the  collection  of 
Miss  Gurney,  the  most  perfect  measures 

In.    Lineti 
In  breadth  .  .  .  .  .     16         6 

Breadth  of  the  anterior  condyles  .  .  .  7       10 

Breadth  of  the  poatcrior  ditto  .  .  .  .98 

In  vertical  diameter  .  .  10         0 

A  vertebra  dentata  from  the  freshwater  deposits  at 
Clacton,  Essex,  twenty  feet  above  high- water  mark,  in  the 
collection  of  Mr.  Brown  of  Stanway,  measures  six  inches 
nine  lines  in  transverse  diameter,  five  inches  in  vertical 
diameter,  and  has  a  spinal  canal  three  inches  in  transverse 
diameter. 

A  dorsal  vertebra,  in  the  same  collection,  measures  in 
height  one  foot  ten  inches,  the  spinous  process  being  nine 
inches  high.  The  transverse  diameter  of  the  vertebra  is 
eight  inches  six  lines,  that  of  the  spinal  canal  being  three 
inches. 

In  Mr.  Brown''s  collection  is  also  preserved  the  os  sacrum 
of  a  Mammoth  from  the  freshwater  formations  of  Essex. 
It  is  of  a  triangular  form ;  the  transverse  diameter  of  the 
fore  part  of  the  body  of  the  first  sacral  vertebra  is  six  inches 
six  lines ;  the  diameter  of  the  largest  nervous  foramen  was 
two  inches  four  lines. 

A  scapula,  with  the  spine,  the  supra-spinal  plate  and 
base  broken  away,  from  the  same  formation,  shows  the 
characteristic    superior   breadth   of  the   glenoid    articular 
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cavity  at  its  inferior  part,  and  the  shortness  of  the  neck 

supporting  it,  which  Cuvier  has  recognized  in  the  scdpula 

of  the  Siberian  Mammoth  {fig,  85,  s). 

The  scapula  of  the  Essex  Manmioth  gave  the  following 

dimensions : — 

Ft.    In. 
From  the  glenoid  cavity  to  the  inferior  angle  .  .  1       10 

From  ditto  to  the  spine    .  .  .  .  .  .04 

From  the  middle  of  the  spine  to  the  lower  costa  of  the  scapula  0        8 

In  a  fragment  of  a  Mammoth's  scapula  from  Happis- 
burgh,  in  the  collection  of  Mr.  Fitch  of  Norwich,  the  long 
diameter  of  the  glenoid  articulation  was  ten  inches,  its  short 
diameter  four  inches  and  a  half.  The  head  of  the  humerus, 
in  the  state  of  an  epiphysis,  found  with  the  above  fragment, 
measures  ten  inches  and  a  half  in  its  longest  diameter. 
These  parts,  notwithstanding  their  dimensions,  have  be- 
longed to  an  immature  specimen  of  the  Mammoth. 

Of  the  stupendous  magnitude  to  which  some  individuals, 
doubtless  the  old  males,  of  the  Elephas  primigemm  arrived, 
several  fossils  from  the  British  drift  afford  striking  evi- 
dence. In  the  skeleton  of  the  Mammoth  now  at  St.  Pe- 
tersburg, which  was  found  entire  in  the  frozen  soil  of  the 
banks  of  the  Lena,  the  humerus  (^.  86,  K)  is  three  feet 
four  inches  in  length ;  that  of  the  skeleton  of  the  large 
Indian  Elephant  (Chuny)  which  was  killed  at  Exeter 
Change  in  1826,  is  two  feet  eleven  inches  in  length.  In 
the  rich  collection  of  Mammalian  remains  from  the  Norfolk 
coast,  belonging  to  Miss  Gumey  of  Norttrepps  Cottage, 
near  Cromer,  there  is  an  entire  humerus  of  the  Mammoth 
which  measures  four  feet  five  inches  in  length. 

Subjoined  are  a  few  of  the  dimensions  of  this  enormous 
bone  and  of  its  analogue  in  the  above-mentioned  skeleton  of 
the  Indian  Elephant  in  the  Museum  of  the  College  of 
Surgeons : — 


^lo^l  I'ltOltOmiDIA. 

TA.  primitftmrnM,  Ei.  tmdk 

Ft  Id.  Lin.  Ft.  In.  Lm. 

iiujwriik,  ffitin*  li'UKtli           .             .             .             4       5       0  2     II       0 
r'ii cuitilii'ri'iiu'  ul  till'  iiiiildlif                                     .226116 

WiW/i  at  |/i-i)xiiiml  fiul              .                          .             S       5       0  2       8       0 

iiri'iuiili  of  iliktJil  imi        .             .                           .       1       2       0  0     10       6 

J'K/ifi  miiiimii  fif  »ii|)iiuiU)r  x\i\^\>  to  end  of  outer  )      i       7       n  10       6 
rofidylo       .              .              .              .              •       ' 


Tljff  fiI>ovo  )^i^^iiiti(^  ioHHil  bone  won  found  in  1836,  after 
a  sw^  lii^li  li<l4*,  piirtially  cxjioHc'd  in  the  cliiF,  compoeed  of 
iuli^rlilt^udiMl  l)lii(f  clay  and  timI  gnivel,  near  the  ^'illage 
of  itarton  in  Norfolk.  The  outer  crunt  of  the  bone  is  mach 
HhattfMid ;  it  nianift'Hts  the  Kju'cific  ditjtiuction  of  the 
hunjeniH  of  thi^  Mammoth  in  the  relatively  shorter  propor- 
tionn  of  the  %x\ix\i  Mupinator  ridge,  as  in  shown  by  the  last 
adnuMiHurement,  and  the  bicipital  caual  is  also  relatiyelj 
narrower. 

A  ])or(ion  of  a  large  tibia  was  obtained  from  the  same  bed 
in  I  Hi  I  ;  this  Inme  likewise  is  in  Miss  Gumey^s  collection. 

A  M amniotics  humerus,  of  dimensions  very  nearly  equal 
to  tliDse  of  the  great  specimen  in  Miss  Gumey'^s  col- 
lection, wjiH  obtained  under  the  following  circumstances 
dciHc^ribed  by  Captain  liyam  Martin.  "In  1837,  while 
trawling  in  mid-channel  between  Dover  and  Calais,  be- 
twec'n  the  two  shoals,  called  the  Vani  and  Bidge,  covered 
at  low  tide  with  twenty  fathoms  water,  a  fisherman  sud- 
denly encountered  a  heavy  mass,  which  proved  to  consist 
of  enormous  bones  ;  the  net  broke,  but  a  humerus,  which  I 
jmrchased,  was  secured .''^*  Such  occurrences  recall  to  mind 
the  adventures  of  the  fishermen  narrated  in  the  Arabian 
Nights ;  but  the  fancy  of  the  eastern  romancer  falls  short 
of  the  reality  of  this  bawling  up,  in  British  seas,  of  Ele- 
phants more  stupendous  than  those  of  Africa  or  Ceylon. 

*  Loc.  cit.  p.  1 G2. 
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A  humerus  of  the  Mammoth,  wanting  the  proximal  end, 
from  Clacton,  Essex,  in  the  collection  of  Mr.  Brown  of 
Stanway,  measures  two  feet  ten  inches  in  length,  and  fifteen 
inches  six  lines  in  median  circumference,  showing  the  thicker 
proportions  as  compared  with  the  existing  Elephant. 

The  bones  of  the  fore  leg  of  the  Mammoth  from  British 
localities  have  not  oflTered  any  characters  worthy  of  notice. 
In  the  figure  of  the  Siberian  Mammoth,  (fig.  85,)  r  is  the 
radius ;  u  the  ulna. 

Of  the  bones  of  the  fore  foot,  the  specimens  obtained  by 
Mr.  Ball  from  the  brick-loam  near  Grays,  Essex,  must 
have  belonged  to  a  Mammoth  as  large  as  that  which 
furnished  the  great  humerus  from  Cromer  above  described. 
The  following  are  the  comparative  dimensions  of  some  of 
those  bones  and  of  their  analogues  in  the  skeleton  of  Chuny, 
the  great  Asiatic  Elephant  of  Exeter  Change  :  — 


El,primigenw», 

ELAsioHcus, 

In.  Lin. 

In.  Lin. 

Os  magnum,  vertical  diameter 

4       3 

3      0 

Middle  metacarpal,  length 

.      10       0 

7       0 

Middle  breadth  of  distal  end 

4       9 

3       4 

Mr.  J.  Wickham  Flower  possesses  a  fine  and  perfect 
specimen  of  the  femur  of  the  Mammoth  from  the  Essex 
till,  which  offers  the  usual  characteristic  of  the  extinct 
species  in  the  relatively  narrower  posterior  interspace 
between  the  two  condyles  and  in  the  thicker  shaft.  The 
outer  ridge  of  the  femur  extends  about  two-thirds  down 
the  bone.  The  following  are  some  of  its  dimensions,  com- 
pared with  that  of  the  Indian  Elephant :  — 


EL  primtgefdw* 

El,  Indicus, 

Ft.    In.  Tiin. 

Ft.   In.  Lin. 

Length       .            .            •            • 

3       4       0 

3       6       0 

Breadth  across  proximal  end 

1       1       6 

1       1       0 

Breadth  across  back  part  of  condyles 

0      7      6 

0       7       0 

Cireomference  of  shaft     . 

1       2      6 

1       0       0 
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A  femur  of  the  Mammoth,  from  the  drift  gravel  at 
Abingdon,  is  preserved  in  the  Ashmolean  Museum.  It  is 
remarkable  for  its  fine  state  of  preservation,  and  exhibits 
the  same  character  of  the  extinct  species  as  the  foregoing 
specimen. 

Captain  Byam  Martin  has  recorded  the  following  dimen- 
sions of  the  femur  of  a  Mammoth,  which  was  trawled  up  in 
twenty  to  twenty-five  fathoms  water  about  midway  between 
Yarmouth  and  the  coast  of  Holland. 

Inchesr 

Entire  length        .....  49 

Circumference  of  the  head  of  the  bone  .  .      24 

„  of  the  middle  of  the  shaft    .  .  18 

„  above  the  condyles        .  .  .29 

Width  across  the  head  and  great  trochanter  .  18 

The  femur  of  the  Mammoth,  described  by  the  notable 
French  surgeon  Habicot,  in  his  "  Gigantosteologie,  1613/' 
as  the  thigh-bone  of  Theutobochus,  king  of  the  Cimbrians, 
which  was  said  to  be  five  feet  in  length,  indicates  a  speci- 
men larger  than  that  to  which  the  humerus  from  Cromer 
belonged.  M.  de  Blainville  is,  however,  of  opinion  that 
the  femur  in  question  belonged  to  a  Mastodon. 

In  the  skeleton  (^figi  85),  i  is  the  iliac  bone,  is  the 
ischium,  /the  femur  or  thigh-bone,  t  the  tibia  or  leg-bone, 
fi  the  fibula  or  small  bone  of  the  leg,  ta  the  tarsus  or  ankle- 
bones. 

Strata  and  Localities. — Of  all  the  extinct  Mammalia 
which  have  left  their  fossil  remains  in  British  strata,  no 
species  was  more  abundant  or  more  widely  distributed  than 
the  Mammoth  or  Elephas  primigenius. 

Wherever  the  last  general  geological  force  has  left  traces 
of  its  operations  upon  the  present  surface,  in  the  form 
of  drift  or  unstratified  transported  fragments  of  rock  and 
gravel,   and  wherever  the   contemporary  or  immediately 
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antecedent,  more  tranquil  and  gradual  operations  of  the 
sea  or  fresh  waters  have  formed  beds  of  marl,  of  brick-earth 
or  loam,  there,  with  few  exceptions,  have  bones  or  teeth 
of  the  Mammoth  been  discovered. 

It  would  be  tedious  to  specify  all  the  particular  locali- 
ties which  have  been  recorded,  in  collecting  the  materials 
for  the  present  Work,  bb  yielding  fossil  remains  of  this 
gigantic  quadruped.  They  are  most  remarkable  for  their 
abundance  in  the  drift  along  the  east  coast  of  England, 
as  at  Robin  Hood's  Bay  near  Whitby ;  at  Scarborough, 
at  Bridlington,  and  various  places  along  the  shore  of 
Holdemess. 

Mr.  Woodward,  in  his  "  Geology  of  Norfolk,''  supposes 
that  upwards  of  two  thousand  grinders  of  the  Mammoth 
have  been  dredged  up  by  the  fishermen  off  the  little  village 
of  Happisburgh  in  the  space  of  thirteen  years.  The  oyster- 
bed  was  discovered  here  in  1820,  and  during  the  first 
twelve  months  hundreds  of  the  molar  teeth  of  Mammoths 
were  landed  in  strange  association  with  the  edible  mol- 
lusca.  Great  quantities  of  the  bones  and  tusks  of  the 
Mammoth  are  doubtless  annually  destroyed  by  the  ac- 
tion of  the  waves  of  the  sea.  Remains  of  the  Mammoth 
are  hardly  less  numerous  in  Suffolk,  especially  in  the  pleisto- 
cene beds  along  the  coast,  and  at  Stutton ;  they  become 
more  rare  in  the  fluvio-marine  crag  at  Southwold  and 
Thorp.  The  village  of  Walton  near  Harwich  is  famous 
for  the  abundance  of  these  fossils,  which  he  along  the  base 
of  the  sea-cliffs,  mixed  with  bones  of  species  of  Horse,  Ox 
and  Deer.* 

*  The  more  bulky  fossils  of  this  locality  appear  to  have  early  attracted  the 
notice  of  the  carious.  Lambard  in  his  Dictionary,  says,  that,  ^  In  Queen  Eliza- 
beth's time  bones  were  found,  at  Walton,  of  a  man  whose  skull  would  contain 
five  pecks,  and  one  of  his  teeth  as  big  as  a  man's  fist,  and  weighed  ten  ounces. 
These  bones  had  sometimes  bodies,  not  of  beasts,  but  of  men,  for  the  difference  is 
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K»frn*no«^  has  alroady  l>eeii   made   to   other  localities 

.    Ejj^,x\  a*  l1«<*toii.  lirays,  Ilford,  Copford  and  Kingsland, 

■1  en^  in  the  fiv*hw*ator  deposits,  the  remains  of  the  extinct 

Flopliani  ocmr.  associated  with  the  above-mentioned  Her- 

hivora-  and  with  more  scanty  remains  of  Rhinoceros. 

\bnndant   MainuiaUan   fossils,  which   once   lay  in   the 

drift  that  cap|vd  the  cliffs  of  the  coast  of  Heme  Bay, 

lavr  Men  by  the  undermining  action   of  the  tide  and 

fi'«v«<  a«*'   ^■■'•^   dredged   up   from   outlying   oyster-beds. 

Amon^t  those  Dr.  Richardson  has  noticed  bones  and  teeth 

ot  t)w»  Mammoth  associated  with  remains  of  Rhinoceros, 

H«tm\  ^^-^^  Deer,  Bear,  and  Wolf;  all  the  bones  being 

,.>i»wctorisod  by  the  total  absence  of  albuminous  matter. 

\xk  I  ho  valley  of  the  Thames  remains  of  the  Mammoth 
)>jivx*  Ihh*u  discovered  at  Sheppy,  Lewisham,  Woolwich,  and 
ih*^  Islo  of  Dogs  ;  in  the  drift  gravel  beneath  the  streets  of 
tho  metropolis,  as  in  Gray's  Inn  Lane,  twelve  feet  deep  ; 
ill  Charles  Street,  near  Waterloo  Place,  thirty  feet  deep. 

Proceeding  westward  we  encounter  Mammoths'  remains 
at  Kensington,  at  Brentford,  at  Kew,  at  Hurley-bot- 
tom, Wallingford,  and  Dorchester;  in  the  gravel-pits  at 
Abingdon  and  Oxford,  and  at  Witham  Hill  and  Bagley 
Wood.*  Bones  of  the  great  extinct  Elephant  again  occur 
in  the  valley  of  the  Medway,  at  the  Nore,  at  Chatham, 
and  at  Canterbury;  at  Betchworth  in  Surrey.  On  the 
south  coast  of  England,  they  have  been  discovered  at  Brigh- 
ton, Hove  and  Worthing ;  at  Lyme  Regis  and  Charmouth  ; 

manifest."  The  remains  of  Mammoths  have  everywhere  been  the  prolific  source 
of  the  traditions  and  histories  of  giants,  and  sometimes  of  saints :  Ludovicus 
Vives  relates  that  a  molar  tooth,  bigger  than  a  fist  (dens  molaris  pugna  major), 
was  shown  to  him  for  one  of  St.  Christopher^s  teeth,  and  was  kept  in  a  church 
that  bare  his  name. 

•  Dr.  Kidd's  Geological  Essays,  ch.  xvii.,  and  Dr.  Buckland's  "  Reliquiae  Di- 
luvianoD,"  p.  1 74  ;  where  numerous  other  localities  of  the  Mammoth  are  recorded. 
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also  at  Peppering  near  Arundel,  about  eighty  feet  above 
the  present  level  of  the  Arun. 

Passing  inland  from  the  south  coast,  we  find  remains  of 
the  Mammoth  at  Burton  and  Loders,  near  Bridport,  and 
near  Yeovil  in  Somerset.  At  Whitchurch,  near  Dorchester, 
Dr.  Buckland  observes  that  the  remains  of  the  Mammoth 
lie  in  gravel  above  the  chalk,  and  are  found  in  a  similar 
position  on  Salisbury  Plain ;  they  again  occur  at  Box  and 
Newton  near  Bath,  and  at  Rodborough  in  Gloucester- 
shire. 

Mr.  Randall  of  Stroud  has  lately  acquainted  me,  that  in 
some  recent  railway  excavations  in  the  neighbourhood  of 
that  town,  tusks  and  molar  teeth  of  a  Mammoth  have  been 
discovered  in  drift  gravel  from  fourteen  to  twenty  feet 
below  the  surface:  one  of  the  tusks  was  recovered  in  a 
tolerably  perfect  state,  and  measured  nine  feet  in  length ; 
it  is  in  the  possession  of —  Carpenter,  Esq.,  of  Gannicox 
House  near  Stroud. 

In  Worcestershire,  on  the  borders  of  the  Principality, 
remains  of  the  Mammoth  are  noticed  by  Mr.  Murchison  as 
occurring  in  a  gravel-pit  south  of  Eastnor  Castle.  This  pit 
is  in  the  midst  of  a  group  of  Silurian  rocks,  and  the  frag- 
ments consist  exclusively  of  those  rocks  and  of  the  sienite 
of  the  adjacent  hills,  whence  Mr.  Murchison  rightly  infers 
that  this  extinct  species  of  Elephant  formerly  ranged  over 
that  country.*  In  North  Wales,  Pennant  mentions  two 
molar  teeth  and  a  tusk  found  at  Holkur,  near  the  mouth  of 
the  Vale  of  Clwyd,  in  Flintshire,  and  near  Dyserth ;  they 
occurred  in  a  bed  of  drift  gravel  containing  pebbles  of  lead- 
ore,  which  are  worked  like  the  analogous  stream-works 
in  Cornwall,  which  contain  pebbles  and  sand  of  tin- ore. 

Bones  of  the   Mammoth,  with  those  of  the  Rhinoceros 

*  Silurian  System,  p.  554. 

s 
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and  Hippopotamus,  have  been  found  in  coarse  gravelly  drift 
with  overlying  marl  and  clay  in  the  valley  of  the  Severn,  at 
Fleets  bank  near  Sandlin.  Marine  shells  occur  in  the 
coarse  drift,  and  freshwater  shells  in  the  superficial  fluvia- 
tile  deposits. 

Mr.  Strickland  found  remains  of  the  Mammoth  associat- 
ed with  Hippopotamus,  Urus,  &c.,  in  the  valley  of  the 
Avon,  in  apparently  a  local  fluviatile  drift,  containing  land 
and  freshwater  shells :  this  geologist  supposes  that  after 
those  parts  of  Worcestershire  and  Warwickshire  had  been 
long  under  the  sea,  an  elevation  of  some  hundred  feet  con- 
verted them  into  dry  land,  and  that  a  river  or  chain  of  lakes 
then  descending  from  the  north-east,  re-arranged  much  of 
the  gravel  of  the  great  northern  glacial  drift,  disposing  it  in 
thin  strata  and  imbedding  in  it  the  shells  of  mollusks  and 
the  bones  of  the  extinct  quadrupeds.* 

In  the  centre  of  England,  Dr.  Buckland  notices  the  oc- 
currence of  the  Mammoth  at  Trentham  in  Staffordshire,  in 
different  parts  of  Northamptonshire,  and  at  Newnham  and 
Lawford,  near  Rugby  in  Warwickshire ;  there  the  Mam- 
moth'^s  bones  lay  by  the  side  of  those  of  the  Rhinoceros  and 
Hyaena. 

Mammoth-fossils  occur  at  Middleton  in  the  Yorkshire 
Wolds,  in  Brandsburton  gravel-hills,  and  at  Overton  near 
York.  Remains  of  the  Mammoth  are  noticed  by  the  Rev. 
Vernon  Harcourt,  F.R.S.  and  Professor  Phillips,  as  having 
been  found  associated  with  the  great  Cave  Tiger,  Rhino- 
ceros, Aurochs,  Deer,  &c.,  in  blue  marl,  beneath  strata  of 
gravel  and  sand  at  Bielbecks,  near  North  Cliff,  Yorkshire. 
Tusks  of  the  Mammoth,  valuable  from  the  condition  of  the 
ivory,  have  been  discovered  at  Atwick,  near  Hornsea,  in  the 
same  county. 

•  Proceedings  of  the  Geological  Society,  voL  ii.  p.  111. 
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In  Scotland  remains  of  the  Mammoth  have  been  found  in 
the  drift  clay  between  Edinburgh  and  Falkirk,  at  Kilmuir 
in  Ayreshire,  In  Ireland  they  have  been  found  at  Maghery 
in  the  county  of  Cavan,  and  in  the  drift  near  Tully-doly, 
county  of  Tyrone. 

The  celebrated  cave  at  Kirkdale  concealed  remains  of 
Manmioths:  the  molars  here  detected  were  all  of  small 
size ;  very  few  of  them  exceed  three  inches  in  their  longest 
diameter,  and  they  must  have  belonged  to  extremely  young 
animals,  which  had  been  dragged  in  by  the  Hysenas  for  food 
with  Rhinoceroses,  Hippopotamuses,  and  large  Buminantia. 

The  molars  of  the  Mammoth  which  I  have  hitherto  seen 
from  the  cave  called  Kent's  Hole  near  Torquay  are  of 
similar  young  specimens ;  here  they  are  associated  with 
the  Hyaena,  the  great  Cave  Tiger,  the  Cave  Bear,  &c. :  and 
I  entirely  accede  to  Dr.  Buckland's  explanation,  that  the 
bones  or  bodies  of  these  young  Manmioths  were  introduced 
into  the  cave  by  the  Camivora  which  co-existed  with  them. 

Quitting  the  dry  land  and  caves  of  Great  Britain,  we 
find  the  bed  of  the  German  Ocean  a  most  fertile  depositary 
of  the  remains  of  the  Elephas  primigenim^  and  they  ar0 
generally  remarkable  for  their  fine  state  of  preservation. 

Captain  Byam  Martin,  the  harbour-master  at  Bamsgate, 

possesses  several  well-preserved  specimens  which  have  been 

from  time  to  time  brought  up  by  the  deep-sea  nets  of  the 

fishermen.     A  fine  lower  jaw  of  a  young  Mammoth,  in  the 

possession  of  Mr.  G.  B.  Sowerby,  was  thus  dredged  up  off 

the  Dogger  Bank ;   and  a  femur  and  portion  of  a  large 

tusk,  before  described,  were  raised  from  twenty-five  fathoms 

at  low  water,  midway  between  Yarmouth  and  the  Dutch 

coast.     Remains  of  the  Mammoth  have  also  been  raised 

in  the  British  Channel  from  the  shoals  called  Yam  and 

Ridge,  which  lie  midway  between  Dover  and  Calais. 

s  2 
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The  evidences  of  an  enormous  crushing  and  breaking 
power  are  very  remarkably  exemplified  in  some  of  the 
Mammalian  fossils  from  the  *'  till/''  or  drift,  at  Walton  in 
Essex.  Mr.  Brown,  of  Stanway,  possesses  molars  of  the 
Mammoth  from  this  locality  which  have  been  split  ver- 
tically and  lengthwise,  across  all  the  component  plates  of 
dentine  and  enamel;  other  molars  have  been  so  crushed 
and  squeezed  that  the  enamel-plates  are  shivered  in  pieces, 
which  are  driven  into  the  conglomerate  of  the  different 
substances,  and  the  fragments  of  enamel  stick  out  like  the 
bits  of  glass  from  the  plaster  which  caps  a  garden  wall. 

The  ramus  of  a  lower  jaw  of  a  Rhinoceros  from  the  drift 
near  the  sea-coast  of  Essex,  has  been  split  vertically  and 
lengthwise  through  all  the  molars. 

A  similar  condition  of  some  of  the  Mammalian  fossil 
remains,  including  parts  of  the  Mammoth,  discovered  by 
Mr.  Stutchbury  in  a  cavernous  fissure  at  Durdham  Down 
near  Bristol,  has  been  explained  on  the  hypothesis  of  con- 
siderable relative  movement  having  taken  place  in  the  walls 
of  the  fissure  of  the  cavern  since  the  deposit  of  the  organic 
remains ;  and  Mr.  Stutchbury  adduces,  in  confirmation  of 
this  view,  the  fact,  that  a  calcareous  spar-vein  in  the 
vicinity  bears  undoubted  evidence  of  having  been  moved 
and  reconstructed. 

Other  forces  than  the  concussion  of  rocks  by  earthquakes 
seem,  however,  to  have  operated  in  producing  the  fractures 
of  the  teeth  and  bones  in  the  beds  of  Essex  gravel  or  drift 
above  adverted  to ;  and  I  cannot  suggest  any  more  pro- 
bable dynamic  than  the  action  of  masses  of  ice,  on  the 
supposition  of  such  being  chiefly  concerned  in  the  deposi- 
tion and  dispersion  of  the  superficial  drift  itself. 

It  is  remarkable  that  the  bones  and  teeth  of  the  Ele- 
phant are  very  rarely  rolled  or  water- worn  ;  the  fractured 
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surfaces  are  generally  entire,  and  sometimes  the  bones  are 
found,  like  that  in  the  Ashmolean  Museum,  in  a  remark- 
able state  of  integrity. 


General  Geographical  Distribution^  and  probable  Food  and 

Climate  of  the  Mammoth, 

The  remains  of  the  Mammoth  occur  on  the  Continent, 
as  in  England,  in  the  superficial  deposits  of  sand,  gravel, 
and  loam,  which  are  strewed  over  all  parts  of  Europe; 
and  they  are  found  in  still  greater  abundance  in  the  same 
formations  of  Asia,  especially  in  the  higher  latitudes,  where 
the  soil  which  forms  their  matrix  is  perennially  frozen.''^ 
Remains  of  the  Mammoth  have  been  found  in  great  abun- 
dance in  the  cliffs  of  frozen  mud  on  the  east  side  of 
Behring'^s  Straits,  in  Eschscholtz's  Bay,  in  Russian  America, 
lat.  66°  N.  lat. ;  and  they  have  been  traced,  but  in  scantier 
quantities,  as  far  south  as  the  States  of  Ohio,  Kentucky, 
Missouri,  and  South  Carolina.  But  no  authentic  relics  of 
the  Elephds  primigenim  have  yet  been  discovered  in  tro- 
pical latitudes,"}-  or  in  any  part  of  the  southern  hemisphere. 
It  would  thus  appear  that  the  primeval  Elephants  for- 
merly ranged  over  the  whole  northern  hemisphere  of  the 
globe,  from  the  40th  to  the  60th,  and  possibly  to  near  the 
70th  degree  of  latitude.  Here,  at  least,  at  the  mouth  of 
the  River  Lena,  the  carcass  of  a  Mammoth  has  been  dis- 
covered, preserved  entire,  in  the  icy  cliffs  and  frozen  soil  of 

*  Hedenstrom,  in  his  *  Survey  of  the  Laecbow  Islands  ^  on  the  north-eastern 
coast  of  Siberia,  remarks  that  the  first  of  these  islands  is  little  more  than  one 
mass  of  these  bones  ;  and  that  although  the  Siberian  traders  have  been  in  the 
habit  of  bringing  over  large  cargoes  of  them  (tusks)  for  upwards  of  sixty  years, 
yet  there  appears  to  be  no  sensible  diminution. 

f  The  fossil  elephantine  remains  discovered  in  India,  belong  to  a  species  more 
nearly  allied  to  the  Elephas  Indicus, 
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that  coast.  To  account  for  this  extraordinary  pheno- 
menon, geologists  and  naturalists,  biassed  more  or  less  by 
the  analogy  of  the  existing  Elephants,  which  are  restricted 
to  climes  where  the  trees  flourish  with  perennial  foliage, 
have  had  recourse  to  the  hypothesis  of  a  change  of  climate 
in  the  northern  hemisphere,  either  sudden,  and  due  to  a 
great  geological  cataclysm,*  or  gradual,  and  brought  about 
by  progressive  alternations  of  land  and  sea."|- 

I  am  far  firom  believing  that  such  changes  in  the  external 
world  were  the  cause  of  the  ultimate  extinction  of  the 
EUpJias  primigenim ;  but  I  am  convinced  that  the  pecu- 
liarities in  its  ascertained  organization  are  such  as  to  render 
it  quite  possible  for  the  animal  to  have  existed  as  near  the 
pole  as  is  compatible  with  the  growth  of  hardy  trees  or 
shrubs.  The  fact  seems  to  have  been  generally  overlooked, 
that  an  animal  organized  to  gain  its  subsistence  from  the 
branches  or  woody  fibre  of  trees,  is  thereby  rendered  in- 
dependent of  the  seasons  which  regulate  the  development 
of  leaves  and  finit ;  the  forest-food  of  such  a  species  be- 
comes as  perennial  as  the  lichens  that  flourish  beneath  the 

•  Cuvier,  'Discours  but  les  R^yolutions  de  la  Sur&ce  du  Globe.'  It  is  obvious 
that  the  frozen  Mammoth  at  the  mouth  of  the  Lena  forms  one  of  the  strongest, 
as  well  as  the  most  striking,  of  the  celebrated  anatomist^s  assumed  ''  proofs  that 
the  revolutions  on  the  earth's  surfsice  had  been  sudden."  Cuvier  affirms  that  the 
Mammoth  could  not  have  maintained  its  existence  in  the  low  temperature  of  the 
region  where  its  carcass  was  arrested,  and  that  at  the  moment  when  the  beast 
was  destroyed,  the  land  which  it  trod  became  glacial  "  Cette  gelee  6temelle 
n'occupait  pas  auparavant  les  lieux  ou  ils  ont  6t6  saisis  ;  car  ils  n'auraient  pas  pu 
vivre  sous  une  pareille  temperature.  C'est  done  le  meme  instant  qui  a  &it  p6rir 
les  animauz,  et  qui  a  rendu  glacial  le  pays  qu'ils  habitaient.  Get  6v6nement  a 
et6  subit,  instantane,  sans  aucune  gradation,  &c." — Ossemens  Fossiles,  8vo.  ed. 
1834,  tom.  i.  p.  108. 

+  Lyell, '  Principles  of  Geology,'  in  which  the  phenomena  that  had  been  sup- 
posed *'  to  have  banished  for  ever  all  idea  of  a  slow  and  gradual  revolution,"  t  were 
first  attempted  to  be  accounted  for  by  the  gradual  operation  of  ordinary  and  ex- 
isting causes. 

$  Jameson's  *  Cuvier's  Theory  of  the  Earth,'  8vo.  1813,  p.  16. 
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Winter  snows  of  Lapland ;  and,  were  such  a  quadruped  to 
be  clothed,  like  the  Reindeer,  with  a  natural  garment 
capable  of  resisting  the  rigours  of  an  arctic  winter,  its 
adaptation  for  such  a  climate  would  be  complete.  Had 
our  knowledge  of  the  Mammoth,  indeed,  been  restricted, 
as  in  the  case  of  almost  every  other  extinct  animal,  to  its 
bones  and  teeth,  it  would  have  been  deemed  a  hazardous 
speculation  to  have  conceived,  a  priori^  that  the  extinct 
ancient  Elephant,  whose  remains  were  so  abundant  in  the 
frozen  soil  of  Siberia,  had  been  clad,  like  most  existing 
quadrupeds  adapted  for  such  a  climate,  with  a  double  gar- 
ment of  close  fur  and  coarse  hair;  seeing  that  both  the 
existing  species  of  Elephant  are  almost  naked,  or,  at  best, 
scantily  provided  when  young  with  scattered  coarse  hairs 
of  one  kind  only. 

The  wonderfiil  and  unlocked  for  discovery  of  an  entire 
Manmioth,  demonstrating  the  arctic  character  of  its  na- 
tural clothing,  has,  however,  confirmed  the  deductions 
which  might  have  been  legitimately  founded  upon  the 
locaUties  of  its  most  abundant  remains,  as  well  as  upon 
the  structure  of  its  teeth,  viz.,  that,  like  the  Reindeer  and 
Musk  Ox  of  the  present  day,  it  was  capable  of  existing  in 
high  northern  latitudes. 

The  circumstances  of  this  discovery  have  been  recorded 
by  Mr.  Adams,  in  the  'Journal  du  Nord,*"  printed  at 
Petersburg  in  1 807,  and  in  the  5th  volume  of  the  '  Memoirs 
of  the  Imperial  Academy  of  Sciences  at  St.  Petersburg,"  of 
which  an  excellent  EngUsh  translation  was  published  in  181 9. 

Schumachoff,  a  Tungusian  hunter  and  collector  of  fossil 
ivory,  who  had  migrated  in  1799  to  the  peninsula  of  Ta- 
mut,  at  the  mouth  of  the  river  Lena,  one  day  perceived 
amongst  the  blocks  of  ice  a  shapeless  mass,  not  at  all  re- 
sembling the  large  pieces  of  floating  wood  which  are  com- 
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monlj  fouud   there.     To   observe   it   nearer,   he   landed, 
climbed  up  a  rock,  and  examined  this  new  object  on  all 
sides,   but  without   being  able  to  discover  what   it  was. 
The  following  year  he  perceived  that  the  mass  was  more 
disengaged  &om  the  blocks  of  ice,  and  had  two  projecting 
parts.     Towards  the  end  of  the  next  year  (1801),  the  en- 
tire side  of  the  animal,  and  one  of  its  tusks,  were  quite 
&ee  from  the  ice.     On  his  return  to  the  borders  of  the 
Lake   Oncoul,   he   communicated   this  extraordinary  dis- 
covery to  his  wife  and  some  of  his  friends,  but  their  re- 
ception of  the  news  filled  him  with  grief.     The  old  men 
related  how  they  had  heard  their  fathers  say,  that  a  similar 
monster  had  been  formerly  discovered  on  the  same  penin- 
sula, and  that  all  tlie  family  of  the  person  who  discovered 
it  had  died  soon  afterwards.     The  Manmioth  was  conse- 
quently regarded  as  an  augury  of  ftiture  calamity,  and  the 
Tungusian  was  so  much  alarmed  that  he  fell  seriously  ill ; 
but  becoming  convalescent,  his  first  idea  was  the  profit  he 
might  obtain  by  selling  the   tusks  of  the  animal,  which 
were  of  extraordinary  size  and  beauty.     The  summer  of 
1802  was  less  warm  and  more  stormy  than  usual,  and  the 
icy  shroud  of  the  Mammoth  had  scarcely  melted  at  all. 
At  length,  towards  the  end  of  the  fifth  year  (1803),  the 
desires  of  the  Tungusian  were  fiilfilled ;  for,  the  part  of  the 
ice  between  the  earth  and  the  Mammoth  having  melted 
more  rapidly  than  the  rest,  the  plane  of  its  support  became 
inclined,  and  the  enormous  mass  fell  by  its  own  weight  on 
a  bank  of  sand.     Of  this,  two  Tungusians,  who  accom- 
panied Mr.  Adams,  were  witnesses.      In   the  month  of 
March,  1804?,   Schumachofi^  came  to  his  Mammoth,  and 
having  cut  ofi*  the  tusks,  exchanged  them  with  a  merchant, 
called  Bultunoff,  for  goods  of  the  value  of  fifty  rubles. 
Two  years  afterwards,  or  the  seventh  after  the  discovery 
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of  the  Mammoth,  Mr.  Adams  visited  the  spot,  and  "  found 
the  Mammoth  still  in  the  same  place,  but  altogether  mu- 
tilated. The  prejudices  being  dissipated  because  the  Tun- 
gusian  chief  had  recovered  his  health,  there  was  no  ob- 
stacle to  prevent  approach  to  the  carcass  of  the  Mammoth; 
the  proprietor  was  content  with  his  profit  from  the  tusks ; 
and  the  Jakutski  of  the  neighbourhood  had  cut  off  the 
flesh,  with  which  they  fed  their  dogs  during  the  scarcity. 
Wild  beasts,  such  as  white  bears,  wolves,  wolverenes,  and 
foxes,  also  fed  upon  it,  and  the  traces  of  their  footsteps 
were  seen  around.''  The  skeleton,  almost  entirely  cleared 
of  its  flesh,  remained  whole,  with  the  exception  of  one 
fore-leg,  (probably  dragged  off  by  the  bears).  The  spine, 
from  the  skull  to  the  os  coccygis,  one  scapula,  the  pelvis, 
and  the  three  remaining  extremities,  were  still  held  to- 
gether by  the  ligaments,  and  by  parts  of  the  skin.  The 
head  was  covered  with  a  dry  skin ;  one  of  the  ears,  well 
preserved,  was  fiimished  with  a  tuft  of  hair.  The  point 
of  the  lower  lip  had  been  gnawed ;  and  the  upper  one, 
with  the  proboscis,  having  been  devoured,  the  molar  teeth 
could  be  perceived.  The  brain  was  still  in  the  cranium, 
but  appeared  dried  up.  The  parts  least  injured  were  one 
fore-foot  and  one  hind-foot :  they  were  covered  with  skin, 
and  had  still  the  sole  attached.  According  to  the  asser- 
tion of  the  Tungusian  discoverer,  the  animal  was  so  fat, 
that  its  belly  hung  down  below  the  joints  of  the  knees. 
This  Mammoth  was  a  male,  with  a  long  mane  on  the 
neck;  the  tail  was  much  mutilated,  only  eight,  out  of 
twenty-eight  or  thirty  caudal  vertebrse,  remaining;  the 
proboscis  was  gone,  but  the  places  of  the  insertion  of  its 
muscles  were  visible  on  the  skull.  The  skin,  of  which 
about  three-fourths  were  saved,  was  of  a  dark  grey  colour, 
covered  with  a  reddish  wool,  and  coarse  long  black  hairs. 
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The  dampness  of  the  spot  where  the  animal  had  lain  so 
long,  had  in  some  degree  destroyed  the  hair.  The  entire 
skeleton,  from  the  fore  part  of  the  skull  to  the  end  of  the 
mutilated  tail,  measured  sixteen  feet  four  inches;  its  height 
was  nine  feet  four  inches.  The  tusks  measured  along  the 
curve  nine  feet  six  inches,  and  in  a  straight  line  from  the 
base  to  the  point  three  feet  seven  inches. 

Mr.  Adams  collected  the  bones,  and  had  the  satisfaction 
to  find  the  other  scapula,  which  had  remained,  not  far  off. 
He  next  detached  the  skin  on  the  side  on  which  the  animal 
had  lain,  which  was  well  preserved ;  the  weight  of  the 
skin  was  such  that  ten  persons  found  great  difficulty  in 
transporting  it  to  the  shore.  After  this,  the  groimd  was 
dug  in  different  places  to  ascertain  whether  any  of  its 
bones  were  buried,  but  principally  to  collect  all  the  hairs 
which  the  white  bears  had  trod  into  the  ground  while  de- 
vouring the  flesh,  and  more  than  thirty-six  pounds'  weight 
of  hair  were  thus  recovered.  The  tusks  were  repurchased 
at  Jatusk,  and  the  whole  expedited  thence  to  St.  Peters- 
burg ;  the  skeleton  is  now  mounted  in  the  museum  of  the 
Petropolitan  Academy,  as  it  is  represented  at  p.  217.* 

It  might  have  been  expected  that  the  physiological  con- 
sequences deducible  from  the  organization  of  the  extinct 

*  A  part  of  the  skin,  and  some  of  tlie  hair  of  this  animal,  were  sent  by  Mr. 
Adams  to  Sir  Joseph  Banks,  who  presented  them  to  the  Musemn  of  the  Royal 
College  of  Surgeons.  The  hair  is  entirely  separated  from  the  skin,  excepting  in 
one  small  part,  where  it  still  remains  firmly  attached.  It  consists  of  two  sorts, 
common  hair  and  bristles,  and  of  each  there  are  several  yarieties,  differing  in 
length  and  thickness.  That  remaining  fixed  on  the  skin  is  thick-set  and  crisply 
curled  ;  it  is  interspersed  with  a  few  bristles,  about  three  inches  long,  of  a  dark 
reddish  colour.  Among  the  separate  parcels  of  hair  are  some  rather  redder  than 
the  sh6rt  hair  just  mentioned,  about  four  inches  long,  and  some  bristles  nearly 
black,  much  thicker  than  horse-hair,  and  from  twelve  to  eighteen  inches  long. 
The  skin,  when  first  brought  to  the  Museum,  was  offensive  to  the  smell.  It  is 
now  quite  dry  and  hard,  and  where  most  compact  is  half  an  inch  thick.  Its 
colour  is  the  dull  black  of  the  living  Elephants. 
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species  which  was  thus,  in  so  unusual  a  degree,  brought  to 
light,  would  have  been  at  once  pursued  to  their  utmost 
legitimate  boundary,  in  proof  of  the  adaptation  of  the 
Mammoth  to  a  Siberian  climate ;  but,  save  the  remark 
that  the  hairy  covering  of  the  Manmioth  must  have  adapt- 
ed it  for  a  more  temperate  zone  than  that  assigned  to  ex- 
isting elephants,*  no  further  investigations  of  the  relation 
of  its  organization  to  its  habits,  climate,  and  mode  of  life, 
appear  to  have  been  instituted;  they  have  in  some  in- 
stances, indeed,  been  rather  checked  than  promoted. 

Dr.  Fleming  has  observed  that ''  no  one  acquainted  with 
the  gramineous  character  of  the  food  of  our  Fallow-deer, 
Stag,  or  Roe,  would  have  assigned  a  lichen  to  the  Rein- 
deer." But  we  may  readily  believe  that  any  one  cogni- 
zant of  the  food  of  the  Elk,  might  be  likely  to  have  sus- 
pected cryptogamic  vegetation  to  have  entered  more  large- 
ly into  the  food  of  a  still  more  northern  species  of  the  deer 
tribe.  And  I  can  by  no  means  subscribe  to  another  pro- 
position by  the  same  eminent  naturalist,  that  "  the  kind  of 
food  which  the  existing  species  of  Elephant  prefers,  will 
not  enable  us  to  determine,  or  even  to  oflfer  a  probable 
conjecture  concerning  that  of  the  extinct  species.'*''  The 
molar  teeth  of  the  Elephant  possess,  as  we  have  seen,  a 
highly  complicated,  and  a  very  peculiar  structure,  and 
there  are  no  other  quadrupeds  that  derive  so  great  a  pro- 
portion of  their  food  from  the  woody  fibre  of  the  branches 
of  trees.  Many  mammals  browse  the  leaves ;  some  small 
rodents  gnaw  the  bark;  the  Elephants  alone  tear  down 
and  crunch  the  branches,  the  vertical  enamel-plates  of  their 


*  ^  La  longue  toison  dont  cet  animal  etait  couvert  semblerait  meme  d^montrer, 
qu^il  ^tait  organise  pour  supporter  un  degre  de  froid  plus  grand  que  celui 
qui  convient  k  P^l^phant  de  Tlnde.^*  Pictet,  Paleontologie,  Svo.  torn.  i.  1844, 
p  71. 
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huge  grinders  enabling  them  to  pound  the  tough  vege- 
table tissue  and  fit  it  for  deglutition.  No  doubt  the  foliage 
is  the  most  tempting,  as  it  is  the  most  succulent  part  of 
the  boughs  devoured ;  but  the  relation  of  the  complex 
molars  to  the  comminution  of  the  coarser  vegetable  sub- 
stance is  unmistakeable.  Now,  if  we  find  in  an  extinct 
Elephant  the  same  peculiar  principle  of  construction  in  the 
molar  teeth,  but  with  augmented  complexity,  arising  from 
a  greater  nimiber  of  the  triturating  plates  and  a  greater 
proportion  of  the  dense  enamel,  the  inference  is  plain  that 
the  ligneous  fibre  must  have  entered  in  a  larger  proportion 
into  the  food  of  such  extinct  species.  Forests  of  hardy 
trees  and  shrubs  still  grow  upon  the  frozen  soil  of  Siberia, 
and  skirt  the  banks  of  the  Lena  as  far  north  as  latitude 
60°.  In  Europe  arboreal  vegetation  extends  ten  degrees 
nearer  the  pole,  and  the  dental  organization  of  the  Mam- 
moth proves  that  it  might  have  derived  subsistence  from 
the  leafless  branches  of  trees,  in  regions  covered  during  a 
great  part  of  the  year  with  snow. 

We  may  therefore  safely  infer,  from  physiological 
grounds,  that  the  Mammoth  would  have  found  the  re- 
quisite means  of  subsistence  at  the  present  day,  and  at  all 
seasons,  in  the  sixtieth  parallel  of  latitude ;  and,  relying 
on  the  body  of  evidence  adduced  by  Mr.  Lyell,  in  proof  of 
increased  severity  in  the  climate  of  the  northern  hemi- 
sphere, we  may  assimie  that  the  Manmioth  habitually  fre- 
quented still  higher  latitudes  at  the  period  of  its  actual 
existence.  "  It  has  been  suggested,'''  observes  the  same 
philosophic  writer,  "that,  as  in  our  own  times,  the  northern 
animals  migrate,  so  the  Siberian  Elephant  and  Rhinoceros 
may  have  wandered  towards  the  north  in  summer."  In 
making  such  excursions  during  the  heat  of  that  brief 
season,  the  Mammoths  would  be  arrested  in  their  northern 
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progress  by  a  condition  to  which  the  Rein-deer  and  Musk 
Ox  are  not  subject,  viz.,  the  limits  of  arboreal  vegetation, 
which,  however,  as  represented  by  the  dominating  shrubs 
of  Polar  lands,  would  allow  them  to  reach  the  seventieth 
degree  of  latitude.*  But  with  this  limitation,  if  the  phy- 
siological inferences  regarding  the  food  of  the  Mammoth 
from  the  structure  of  its  teeth  be  adequately  appreciated 
and  connected  with  those  which  may  be  legitimately  de- 
duced from  the  ascertained  nature  of  its  integument,  the 
necessity  of  recurring  to  the  forces  of  mighty  rivers,  hurry- 
ing along  a  carcass  through  a  devious  course,  extending 
through  an  entire  degree  of  latitude,  in  order  to  account  for 
its  ultimate  entombment  in  ice,  whilst  so  little  decomposed 
as  to  have  retained  the  cuticle  and  hair,  will  disappear. 
And  it  can  no  longer  be  regarded  a«  impossible  for  herds 
of  Mammoths  to  have  obtained  subsistence  in  a  country 
like  the  southern  part  of  Siberia  where  trees  abound,  not- 
withstanding it  is  covered  during  a  great  part  of  the  year 
with  snow,  seeing  that  the  leafless  state  of  such  trees 
during  even  a  long  and  severe  Siberian  winter,  would  not 
necessarily  unfit  their  branches  for  yielding  sustenance  to 
the  well-clothed  Mammoth. 

With  regai*d  to  the  extension  of  the  geographical  range 
of  the  Elephas  primigenius  into  temperate  latitudes  the  dis- 
tribution of  its  fossil  remains  teaches  that  it  reached  the 
fortieth  degree  north  of  the  equator.  History,  in  like 
manner,  records  that  the  Rein-deer  had  formerly  a  more 
'  extensive  distribution  in  the  temperate  latitudes  of  Europe 
than  it  now  enjoys.     The  hairy  covering  of  the  Mammoth 

*  In  the  extreme  points  of  Lapland,  in  70°  north  latitude,  the  pines  attain 
the  height  of  sixty  feet ;  and  at  Enontekessi,  in  Lapland  in  68°  30'  north  lati- 
tude, Von  Buck  found  com,  orchards,  and  a  rich  vegetation,  at  an  eleyation  of 
1356  feet  above  the  sea.     Lindley,  Intr.  to  Botany,  pp.  485,  490. 


270  PBOBOSGIDIA. 

concurs,  however,  with  the  localities  of  its  most  abundant 
remains,  in  showing  that,  like  the  Bein-deer,  the  northern 
extreme  of  the  temperate  zone  was  its  metropolis. 

Attempts  have  been  made  to  account  for  the  extinction 
of  the  race  of  northern  Elephants  by  alterations  in  the 
climate  of  their  hemisphere,  or  by  violent  geological  catas- 
trophes, and  the  like  extraneous  physical  causes.  When  we 
seek  to  apply  the  same  hypothesis  to  explain  the  appa- 
rently contemporaneous  extinction  of  the  gigantic  leaf- 
eating  Megatheria  of  South  America,  the  geological  phe- 
nomena of  that  continent  appear  to  negative  the  occurrence 
of  such  destructive  changes.  Our  comparatively  brief  ex- 
perience of  the  progress  and  duration  of  species  within  the 
historical  period,  is  surely  insufficient  to  justify,  in  every 
case  of  extinction,  the  verdict  of  violent  death.  With  re- 
gard to  many  of  the  larger  Mammalia^  especially  those 
which  have  passed  away  from  the  American  and  Austrsr 
lian  continents,  the  absence  of  sufficient  signs  of  extrinsic 
extirpating  change  or  convulsion,  makes  it  ahnost  as  rea- 
sonable  to  speculate  with  Brocchi,*  on  the  possibility  that 
species  like  individuals  may  have  had  the  cause  of  their 
death  inherent  in  their  original  constitution,  independently 
of  changes  in  the  external  world,  and  that  the  term  of 
their  existence,  or  the  period  of  exhaustion  of  the  prolific 
force,  may  have  been  ordained  from  the  commencement  of 
each  species. 

*  Cited  by  Lyell, «  Principles  of  Geology,'  (1835,)  vol.  iii.  p.  104. 
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MASTODON    ANGUSTIDENS.     Narrow-toothed 
MastodoD. 


Maalodoalt  a  denii  iiroiUi,         CuViER,  Annales  dn  Museum,  torn,  vili.,  Osse- 

mens  Fauila,  torn.  i.  4to,  1S2I. 
Mtalodm  Avernemia,  Crokst  and  Jobbrt,  Owem.  Fom.  dn  Puy  de 

Dome,  4to.  1828. 
Kfkve,  Oisem.  Foaa.  de  Mammif^ree  de  Darm- 

■tadl.  1836. 

Owen,  Report  of  BritUb  Auociation,  1843. 


Natubalists  are  most  familiar  with  that  gigantic  type 
of  quadrupeds  called,  from  the  peculiar  preheQsile  develop- 
ment of  the  Doae  and  upper  lip,  "  prohoscidian,"  as  it  is 
manifested  by  the  existing  species  of  Elephants  which 
have  heen  at  different  times  introduced  into  Europe  from 
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the  tropical  regions  of  Asia  and  Africa ;  and  we  have  seen 
in  the  preceding  section,  that  an  extinct  species  of  this 
genus  once  ranged  over  the  whole  of  the  temperate,  and 
part  of  the  arctic  zones  of  the  northern  hemisphere  of  the 
globe,  and  has  left  abundant  evidence  of  its  former  exist- 
ence in  our  own  island. 

In  like  manner  we  learn  from  the  study  of  fossil  re- 
mains, that  other  quadrupeds,  as  gigantic  as  Elephants, 
armed  with  two  as  enormous  tusks  projecting  from  the 
upper  jaw,  and  provided  with  a  proboscis,  once  trod  the 
earth ;  the  presence  of  the  latter  flexible  organ  being 
inferred,  not  only  by  its  necessary  coexistence  with  long 
tusks,  which  must  have  prevented  the  mouth  reaching  the 
groimd,  but  also  by  the  configuration  of  the  skull,  by  the 
holes  which  gave  passage  to  large  nerves,  and  by  depressions 
for  the  attachment  of  particular  muscles,  analogous  to  those 
which  relate  exclusively  to  the  organization  of  the  trunk  in 
the  Elephant.  Like  the  Elephants,  also,  these  other  huge 
proboscidian  quadrupeds  were  destitute  of  canine  teeth, 
and  provided  with  a  small  number  of  large  and  complex 
molar  teeth,  successively  developed  from  before  backwards 
in  the  jaws,  with  a  progressive  increase  of  size  and  com- 
plexity, from  the  first  to  the  last.  The  broad  crowns 
of  the  molar  teeth  were  also  cleft  by  transverse  fis- 
sures; but  these  clefts  were  fewer  in  number,  of  less 
depth,  and  greater  width  than  in  the  Elephants :  the 
transverse  ridges  were  more  or  less  deeply  bisected,  and 
the  divisions  more  or  less  produced  in  the  form  of  udder- 
shaped  cones,  whence  the  name  Mastodon^*  assigned  by 
Cuvier  to  the  great  proboscidian  quadrupeds  with  teeth 
of  this  kind. 

A  more  important  difference  presents  itself  when  the 

*  Etym.  Gr.  maetos^  udder,  odos^  a  tooth. 
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teeth  of  the  typical  species  of  Mastodon  are  compared  with 
those  of  the  Elephants,  in  reference  to  their  structure. 
The  dentine,  or  principal  substance  of  the  crown  of  the 
tooth,  is  covered  by  a  very  thick  coat  of  dense  and  brittle 
enamel ;  a  thin  coat  of  ceme|it  is  continued  &om  the  fangs 
upon  the  crown  of  the  tooth,  but  this  third  substance  does 
not  fill  up  the  interspaces  of  the  divisions  of  the  crown,  as 
in  the  Elephants.  Such,  at  least,  is  the  character  of  the 
molar  teeth  of  the  first  discovered  species  of  Mastodon, 
which  Cuvier  has  termed  Mastodon  gigantem^  and  Mas- 
todon angustidms.  Fossil  remains  of  proboscidians  have 
subsequently  been  discovered,  principally  in  the  tertiary 
deposits  of  Asia,  in  which  the  number  and  depth  of  the 
clefts  of  the  crown  of  the  molar  teeth,  and  the  thickness 
of  the  intervening  cement,  are  so  much  increased  as  to 
establish  transitional  characters  between  the  lamello-tuber- 
culate  teeth  of  Elephants,  and  the  mammillated  molars  of 
the  typical  Mastodons  ;*  showing  that  the  characters  de- 
ducible  from  the  molar  teeth  are  rather  the  distinguishing 
marks,  of  species  than  of  genera,  in  the  gigantic  probos- 
cidian family  of  mammajj^m  quadrupeds. 

*  Mr.  Clift  had  foreseen  the  possibiKty  of  the  discovery  of  such  a  link,  since 
supplied  by  the  praiseworthy  exertions  of  Captain  Cautley,and  Dr.  Falconer ;  and 
in  his  description  of  the  Fossil  Remains  from  Ava,  in  the  Geological  Transactions, 
second  series,  vol.  ii.,  he  says,  "  It  is  not  impossible  that  there  may  yet  be 
a,link  wanting,  which  might  be  supplied  by  an  animal  haying  a  tooth  composed 
of  a  greater  number  of  denticles,  increasing  in  depth,  and  having  the  rudiments 
of  crusta  petrosa,  that  necessary  ingredient  in  the  tooth  of  the  Elephant :  the  en- 
tire absence  of  which  distinguishes  the  tooth  of  the  MastodonJ*^  Cuvier  had  pre- 
viously enunciated  the  same  supposed  distinctive  character  between  the  struc- 
ture of  the  teeth  of  the  Elephant  and  Mastodon.  ^  Dans  T^l^phant  ces  vallons 
Bont  entierement  combles  par  le  cortical^  tandis  que  dans  le  Mastodonte  ils  ne  sont 
remplis  de  rien."  Ossemens  Fossiles,  tom.  i  4to,  1821,  p.  225.  Mr.  S.  Wood- 
ward put  forth  a  more  remarkable,  but  not  less  erroneous  opinion  on  this  subject. 
He  says,  ^  The  distinctive  characters  of  the  grinders  of  the  Elephant  and  Mafr- 
todon  are  so  decided,  that  it  is  scarcely  possible  to  mistake  the  one  for  the 
other.    The  enamel  of  the  former  is  disposed  in  pairs  transversely,  to  the  num- 
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Two  dental  characters,  however,  exist,  though  hitherto 
I  T>elieve  unnoticed  as  such,  which  distinguish  in  a  well- 
marked  and  unequivocal  manner,  the  genus  Mastodon  from 
the  genus  Elephas.  The  first  is  the  presence  of  two  tusks 
in  the  lower  jaw  of  both  sexes  of  the  Mastodon^  one  or 
both  of  which  are  retained  in  the  male,  and  acquire  a 
sufficiently  conspicuous  size,  though  small  in  proportion  to 
the  upper  tusks ;  while  both  are  early  shed  in  the  female. 
The  second  character  is  equally  decisive;  it  is  the  dis- 
placement of  the  first  and  second  molars  in  the  vertical 
direction,  by  a  tooth  of  simpler  form  than  the  second,  a 
true  dent  de  remplacement^  developed  above  the  deciduous 
teeth  in  the  upper,  and  below  them  in  the  under  jaw. 

These  two  dental  characters,  which  are  of  greater  im- 
portance than  many  accepted  by  modem  zoologists  4s 
sufficient  demarcations  of  existing  generic  groups  of  Mam- 
malia, have  been  recognised  in  the  species  called  Mas- 
todon giganteuSy  most  common  in  North  America,  and  in 
the  Mastodon  angv^tidens^  which  is  the  prevailing  species 
of  Europe. 

To  the  last-named  species  I  refer  the  comparatively  few 
remains  of  the  Mastodon  that  have  been  discovered  in  Eng- 

ber  of  about  ten,  surrounded  and  held  together  by  what  Parkinaon  terms  the 
crusta  petrosa.  Now  the  enamel  of  the  grinder  of  the  Mastodon  is  all  external, 
whilst  the  crusta  petrosa,  or  a  substance  resembling  it,  is  intemaL"  In  fully- 
formed  and  worn  teeth  of  Mastodons,  the  dentine  or  substance  which  supports 
the  enamel  degenerates,  near  the  pulp  cavity,  into  a  kind  of  coarse  bone-like 
tissue  approaching  in  structure  to  crusta  petrosa,  or  cement  ;  but  the  same 
tissue  is  found  in  the  internal  part  of  the  dentine  of  the  old  grinders  of  the 
Elephant.  The  truth  is,  that  the  exterior  of  the  fengs  in  all  Mastodons  is  co- 
vered by  a  moderately  thick  coat  of  cement  {cortical  of  Cuvier,  crusta  petrosa 
of  Clift);  and  that  this  substance  extends  upon  the  enamel  of  the  crown,  in  a 
very  thin  layer,  requiring  microscopical  sections  and  examination  for  its  detection 
in  the  typical  Mastodons  ;  but  augmenting  in  thickness  in  the  elephantoid  and 
other  Mastodons,  with  thinner  and  more  numerous  transverse  divisions  of  the 
crown  of  the  grinders. 
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land,  and  hitherto  exclusively  in  these  deposits,  consisting  of 
sand,  shingle,  loam,  and  laminated  clay,  containing  an  inter- 
mixture of  the  shells  of  terrestrial,  fresh- water,  and  marine 
mollusca,  which  extend  along  the  coast  of  Norfolk  and 
Suffolk,  and  have  been  so  admirably  described  by  Mr.  Lyell 
under  the  name  of  the  "fluvio-marine  crag,''  and  referred 
to  the  "  older  pliocene  "  division  of  his  tertiary  system. 

The  first  representation  of  any  fossil  relic  of  a  Mastodon 
from  English  strata,  was  given  by  the  father  of  English  Geo- 
logy, William  Smith ;  it  forms  the  frontispiece  of  his  famous 
4to  work,  '  Strata  identified  by  Organised  Fossils,'  1816, 
and  is  a  coloured  engraving  of  the  natural  size  of  the  last 
molar  tooth  of  the  upper  jaw  of  the  Mastodon  angmtidem, 

Ouvier  has  given  figures  of  the  corresponding  tooth  of 
the  Mastodon  angustidens^  from  three  individuals  of  diffe- 
rent ages,  and  from  three  different  locaUties,  in  his  '  Osse- 
mens  Fossiles,'  4to.  1821,  vol.  i.  The  first  '  Divers  Mas- 
todontes,'  (pi.  i.  fig.  6,)  is  a  young  tooth,  the  udder-shaped 
processes  of  the  crown  being  unworn,  and  the  fangs  not 
developed ;  from  the  tertiary  deposits  at  Trevoux :  the 
second  specimen,  (pi.  i.  fig.  6,)  with  the  two  anterior  pairs 
of  mammillae  worn  down,  is  from  Peru :  the  third,  (pi.  ii. 
fig.  10,)  having  the  summits  of  all  the  five  pairs  of  mam- 
millae abraded,  and  the  roots  of  the  crown  ftiUy  developed, 
is  stated  to  have  been  from  the  collection  of  M.  Hammer, 
and  was  most  probably  a  German  specimen  ;  each  of  these 
molar  teeth  is  referred  by  CUvier  to  his  narrow-toothed 
species,  "  Mastodonte  k  dents  etroites." 

If  the  subjoined  cut  (fig.  97,)  of  the  tooth  figured  by 
Mr.  Smith,  be  compared  with  the  Cuvierian  figures  above 
cited,  the  specific  identity  will  be  readily  recognised.  The 
figures  in  the  '  Ossemens  Fossiles '  are  reduced  one  half, 
and,  like  Mr.  Smithes  figure,  are  drawn  ii^  a  position  the 

T   2 
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reverse  of  the  natural  one.  Until  very  recently,  I  knew 
the  present  early  and  striking  evidence  of  a  British  Masto- 
don only  by  Mr.  Smith''3  beantiiiil  engraving  of  it ;   he, 


LaM  nppei  molar,  Mmtodon  anfftutidaa,  Fluiia-iiuuiiie  Crag,  Natfblk.     J  nat. 

however,  makes  no  mention  of  the  specimen  in  his  work, 
nor  gives  any  reference  to  the  locality  from  which  it  had 
been  obtained.  Indeed,  it  seems  to  have  produced  little 
impression  upon  the  contemporary  labonrers  in  his  domain 
of  science,  and  to  have  been  regarded  as  apocryphal  by 
some  sound  geologists  of  that  period. 

Mr.  Bakewell,  in  his  Memoir  '  On  the  Fossil  Re- 
mains of  large  Mammalia,  found  in  Norfolk,'*  under 
the  head  Mastodon,  says,  "  The  remains  of  this  animal 
have  not  hitherto  been  discovered  in  any  part  of  Eng^ 
land,  except  in  the  county  of  Norfolk,  and  even  there 
I  think  their  occurrence  at  present  problematical  •,""  adding, 
"  The  tooth  of  the  supposed  Mastodon,  described  by  Mr. 
William  Smith,  I  have  never  seen."  No  reference  to  each 
description  is  pven  by  Mr.  Bakewell,  and  I  presume  the 
remark  refers  to  the  figure  above  cited.  Mr.  S.  Wood- 
ward, however,  affirms  that  "  The  laig'e  grinder  figured  by 
■  'LaDdoii'iMagB»neDfNatanlHUtai7,'voLix(I836). 
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Smith,  in  his  '  Strata  Identified,''  was  reported  to  have  been 
found  at  Whitlingham ;  and,  when  at  Scarborough  last 
summer,  I  put  the  question  to  him,  and  he  assured  me 
that  it  was  so  found."'*  Whitlingham  is  a  village  on  the 
right  bank  of  the  Yare,  within  five  miles  of  Norwich, 
where  the  fluvio-marine  crag  is  well  developed. 

Mr.  Morris,  in  his  valuable  '  Catalogue  of  British 
Fossils,'")-  refers  the  tooth  in  question,  I  know  not  on  what 
authority,  to  "  Horstead,  Norfolk.''  I  have  only  recently 
ascertained  that  the  tooth  itself  forms  part  of  a  collection 
of  the  late  Mr.  Smith's  fossils,  purchased  by  the  British 
Museum,  but  not  yet  arranged,  or  brought  into  public 
view. 

Mr.  Konig  kindly  favoured  me  with  the  opportunity  of 
examining  the  tooth,  which  in  the  manuscript  catalogue 
of  Mr.  Smith's  collection,  is  thus  noticed: — "Middle- 
sized  grinder  of  Mastodon^  with  numerous  subdivided  irre- 
gularly shaped  mammillse,  one  half  of  which  only  is  worn ; 
ivory  converted  into  a  brown  semiopal-like  mass.  Found 
in  Norfolk."  Mr.  Konig  at  the  same  time  informed  me, 
that  when  he  exhibited  this  tooth  to  Cuvier,  during  his 
visit  to  the  British  Museum,  the  great  anatomist  warned 
him  against  placing  implicit  reliance  on  the  statement  of 
its  British  origin ;  and  referred  to  the  molar  tooth  of  the 
Mastodon  angustidens  from  Peru,  which  Mr.  Smith's  speci- 
men closely  resembles.  The  similarity  is  not  greater, 
however,  than  that  which  the  same  specimen  presents  to 
the  continental  Mastodon's  grinders,  figures  of  which  have 
been  already  cited  from  Cuvier's  great  work;  and  the 
same  resemblance  may  be  affirmed  in  regard  to  the  smaller 
varieties  of  the  last  upper  molar  tooth  of  the   Mastodon 

*  lb.  p.  152. 

t  8vo.  Van  Voorst,  1843,  p.  213. 
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anffUitidens  from  Eppelsheim,  figared  in  tab.  zyiii.  of  the 
great  work  by  Dr.  Kaup  on  the  Mammalian  Foasils  of 
that  locality.  To  place  the  source  and  matrix  of  Mr. 
Smjth''8  fosHil  beyond  doubt,  I  applied  to  Mr.  B.  Fitch, 
of  Norwich,  for  the  loan  of  his  specimens  of  the  molars 
of  a  Mastodon  angtutidens  from  the  crag-pits  near  that 
city,  and  took  the  largest  specimen  to  the  British  Museum 
for  c^imparison  with  the  tooth  in  question.  The  identity 
of  structure  and  colour  between  the  two  fossils  was  com- 
plete ;  the  dentine  in  both  had  the  same  rich  brown  tint, 
brittle  texture,  and  superficial  ferruginous  stain ;  both 
belonged  to  the  same  species  of  Mastodon,  and  alike  manir 
fested  the  well-known  characters  of  crag  fossils. 

The  crown  of  the  molar  from  Mr.  Smith'^s  collection 
measures  seven  inches  in  length,  three  inches  in  breadth 
across  its  base,  and  the  height  of  the  highest  unworn 
mammilla  is  two  inches  and  a  half;  the  crown  is  di- 
vided into  five  pairs  of  mastoid  eminences  and  a  strong 
tuberculated  posterior  ridge,  or  talon ;  resembling,  in  this 
respect,  that  of  the  molars  above  cited  from  Cuvier,  and  the 
figures  6,  7,  and  8*  of  tab.  xviii.  of  Dr.  Kaup  ;  and  showing 
a  greater  complexity  than  do  the  more  simple  varieties 
of  the  last  molar  of  the  Mastodon  angustidens^  represented 
in  figures  1,  2,  and  3  of  the  same  plate.  The  mastoid 
eminences  have  a  subalternate  disposition,  and  the  smaller 
connecting  eminence,  which  rises  from  the  middle  of  each 
transverse  valley,  is  well  developed :  the  summits  of  the 
larger  processes  are  more  or  less  subdivided ;  but  this  cha- 
racter is  best  seen  in  the  unworn  teeth.  The  summits 
of  the  first,  second,  and  third  pairs  of  manmiillae  have 
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These  are  all  referred  by  Dr.  Kaup  to  his  Mastodon  Umgirostris^  who,  never* 
theless,  distinguishes  that  nominal  species  from  the  Mastodon  angustidems  of  Cuyier 
by  a  more  complex  last  molar  tooth. 
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been  abraded  by  mastication,  but  more  gradually  than 
those  of  the  Peruvian  Mastodon's  molar  figured  by  Cuvier. 
The  fimgs  and  a  portion  of  the  anterior  part  of  the  crown 
have  been  broken  away  in  the  specimen. 

In  Mr.  Smith^^s  figure,  the  mirror  has  not  been  used 
by  the  engraver,  and  it  consequently,  like  the  woodcut 
fig.  97,  represents  the  molar  as  having  belonged  to  the 
left  side  of  the' jaw,  but  the  specimen  is  from  the  right 
side. 

A  fine  example  of  the  last  molar  tooth  of  the  left  side 
of  the  upper  jaw,  obtained  by  Captain  Alexander  from 
the  sea-shore  at  Sizewell  Gap,  Suffolk,  so  closely  corre- 
sponds in  size  and  configuration  with  the  molar  in  fig.  97, 
that,  but  for  the  greater  extent  of  abrasion,  it  might  pass 
for  the  opposite  grinder  of  the  same  individual  Mastodon. 
A  cast  of  this  tooth  was  presented  by  Captain  Alexander 
to  the  Geological  Society  of  London,  and  the  following 
notice  of  it  is  recorded  in  the  third  volume  of  the  '  Pro- 
ceedings'' of  the  Society : 

"  The  larger  cast  was  taken  from  a  Mastodon^s  tooth, 
found  on  the  shore  at  Sizewell  Gap,  about  seven  miles 
from  Southwold.  When  the  original  came  into  Captain 
Alexander  s  possession,  crag  adhered  to  it  in  considerable 
quantity,  and  he  has  no  doubt  that  it  had  been  washed 
from  Easton,  about  a  mile  and  a  half  north  of  Southwold. 
The  weight  of  the  tooth  is  two  pounds,  five  ounces  and 
a  half;  its  length  is  about  six  inches,  and  its  breadth  three 
inches  and  a  half ;  and,  although  it  had  been  washed  eight 
miles,  only  three  of  the  crowns  had  been  injured."*' 

From  an  inspection  of  the  cast,  it  appears  that  the 
first  and  fifth  pairs  of  tubercles,  and  the  posterior  tuber- 
culate  talon,  have  suffered  fracture.  The  effects  of  abrasion 
from  the  acts  of  mastication  have  extended  to  the  fourth 
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pair  of  mastoid  eminenceg  :  besides  the  injury  to  the  cromi 
from  accidental  violence,  all  the  fangs  of  the  tooth  have 
been  broken  away. 

The  molar  tooth  (fig.  98)  of  the  Mattodon  angtididmt, 
which  was  obtained  by  Mr.  Robert  Fitch,  F.G.S.  of  Nor- 
wich, from  the  fluvio-marine  crag  at  Thorpe,  near  that  city, 
strikingly  demonstrates  the  generic  differential  characters 


Pennltimale   upper  Molai,  Mastodon   (msusMca,  Fluvio-nurine  Crag,  Thorpe, 
Noifolli.     )  nat.  Kze. 


between  the  molars  of  the  Mastodon  and  those  of  the  Mam- 
moth. The  coat  of  enamel  («),  which  invests  the  dentinal 
eminences  {d)  of  the  crown,  is  three  times  as  thick  as  that 
in  the  Mammoth's  molar  of  thrice  the  size,  which  is  figured 
at  p.  231  (fig.  90) ;  and  it  is  almost  twice  as  thick  as  the 
enamel  of  the  molar  tooth  (tig.  88)  of  the  African  Ele- 
phant,— the  existing  species  which  makes  the  nearest  ap- 
proach to  the  Mastodon  in  the  structure  of  its  teeth  and 
in  its  general  proportions.  The  cement  of  the  Masto- 
don's tooth,  on  the  other  hand,  forms  so  thin  a  layer, 
that  it  can  only  be  detected  by  the  naked  eye  at  the 
bottom  of  the  clefrs  between  the  mastoid  eminences.  These 
are  arranged  subalternately  in  four  pairs,  and  a  tuberculate 
eminence  terminates  the  base  of  the  crown.  This  number 
of  the  chief  divisions  of  the  grinding  surface,  together  with 
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the  size  of  the  tooth,  which  is  six  inches  in  len^h,  shows 
it  to  be  the  last  but  one  in  the  molar  series;  and  the 
convex  bend  of  the  gfiinding  surface  in  the  lon^tudinal 
direction,  proves  it  to  have  come  from  the  upper  jaw. 

The  work  of  mastication  first  impresses  the  fore  part 
of  the  grinding  surface,  and  the  inner  tubercles  in  the 
upper  molars  are  always  worn  lower  than  the  outer  ones. 
By  these  marks,  a  Mastodon's  grinder  may  be  readily 
referred  to  the  jaw  and  the  side  of  the  jaw  from  which 
it  originally  came, — the  tooth  in  question  being  the  penul- 
timate grinder  of  the  right  side  of  the  upper  jaw.  It 
must  have  belonged  to  a  Mastodon  that  perished  in  the 
vigour  of  youth,  before  the  attainment  of  foil  maturity ; 
for  the  two  hinder  pairs  of  tubercles  had  not  been  used 
in  mastication :  and  it  could  not,  therefore,  have  been 
shed  in  the  ordinary  course  of  dental  change,  since  the 
last  molar  tooth  must  still  have  been  concealed  in  its 
alveolar  nidus  of  growth. 

The  mutilated  molar  tooth  of  the  Mastodon  angiistidmi, 
represented  in  figure  99,  was   likewise  obtained  by  Mr. 

Fig.  99. 


PenultiiraU  lower  molfir,  Maalodoa  atiffai(idens,  FluTio-nmiine  Crag,  Noj-wkh, 

Kiobert  Fitch,  F.G.S.,  "from  a  crag-pit  in  the  immediate 
vicinity  of  Norwich,"  It  is  the  penultimate  molar  of  the 
left  side  of  the  lower  jaw,  and  had  done  good  service  to 
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the  old  Mastodon,  the  summits  of  all  the  mastoid  emi- 
nences having  been  abraded  by  mastication ;  but  they  are 
not  so  much  worn  as  in  a  naturally  shed  tooth.  There 
are  eight  principal  tubercles,  with  a  small  anterior  basal 
ridge,  and  a  larger  posterior  talon.  The  intermediate 
connecting  eminences  in  the  first  and  second  valleys  are 
worn  down  to  their  basal  confluence  with  the  larger 
mastoid  tubercles,  and  thereby  occasion  a  more  complete 
alternate  arrangement  of  these  principal  divisions  of  the 
crown.  The  wavy  fibrous  texture  of  the  enamel  is  re- 
markably well  shown  in  the  fractured  surfaces  of  the  very 
thick  layer  of  that  substance  which  invests  the  crown. 
The  dentine  is  reduced  to  a  very  brittle  friable  condition, 
and  the  fangs  are  entirely  broken  away. 

Two  views  of  a  large  portion  of  a  corresponding  tooth 
of  the  Mastodon  angmtidens  are  given  by  Mr.  Samuel 
Woodward  in  a  Paper  '  On  Remains  of  Mastodon  gigan- 
tern  and  Mastodon  latidenSj  found  in  the  Tertiary  Beds 
of  Norfolk.'*  I  have  examined  the  casts  of  the  original 
specimen  figured,  which  are  now  in  the  Geological  Society "^s 
Museum,  and  can  affirm  that  this  tooth  belonged  neither 
to  the  American  nor  to  the  Indian  species  of  Mastodon, 
cited  by  Mr.  Woodward,  but  to  the  Mastodon  angustidens. 
Mr.  hsijion  thus  recounts  some  of  the  circumstances  at- 
tending the  discovery  of  the  molar  tooth  figured  by  Mr. 
Woodward,  in  a  communication  printed  by  Mr.  Fair- 
holme,  in  his  '  Geology  of  Scripture,''  p.  281 : — 

"  In  1820,  an  entire  skeleton  of  the  great  Mastodon 
was  found  at  Horstead,  near  Norwich,  lying  on  its  side, 
stretched  out  between  the  chalk  and  the  gravel.  A  grinder 
was  brought  to  me  ;  but,  so  long  after  it  was  discovered,  that 
scarcely  any  other  part  of  the  animal  could  be  preserved.*" 

*  'Loudon^s  Magazine  of  Natural  History,*  voL  ix.  (1836,)  p.  131. 
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Afterwards,  in  reply  to  some  misgivings  of  Mr.  Fair- 
holme  respecting  this  discovery,  Mr.  Layton  says,  "  Your 
doubt,  as  to  the  great  Mastodon  being  found  in  Norfolk, 
eame  not  at  all  unexpected.  I  should  have  doubted  it 
myself,  under  almost  any  other  circumstances ;  as  it  is, 
I  feel  sure  and  certain  of  the  fact.  I  lived  at  Catfield, 
in  Norfolk,  six  miles  from  Hasborough,  and  about  as  far 
from  Horstead.  From  this  latter  place,  marl  is  carried 
to  all  the  villages  in  the  neighbourhood,  to  be  spread  upon 
the  ground.  A  boatman,  who  was  in  the  habit  of  bringing 
me  fossils,  brought  a  grinder  of  this  Mastodon  as  a 
curiosity,  saying  it  had  been  found  in  the  marl,  and  given 
him  by  the  head  pitman.  It  was  the  posterior  portion 
of  the  grinder  of  the  great  Mastodon  (I  am  certain  of 
the  fact) ;  containing,  as  far  as  I  recollect,  eight  points, 
none  of  which  had  been  cut  or  brought  into  use.  On 
the  first  opportunity,  I  went  to  make  inquiry  about  it  at 
the  chalk-pit.  The  pitman  pointed  out  to  me  the  place 
where  it  was  found ;  and  said  that  the  whole  animal  was, 
as  it  were,  lying  on  its  side,  stretched  out  on  the  surface 
of  the  marl.  He  described  it  as  being  very  soft,  and  that 
a  great  part  of  it  would  at  first  spread  like  butter ;  the 
whole,  however,  had  been  thrown  down  along  with  the 
marl,  and  carried  away.  He  said  he  had  looked  upon 
it  as  very  curious  indeed,  but  of  no  use,  and  he  had  kept 
that  piece  of  tooth  merely  by  accident.  He  afterwards 
found  another  fragment  or  two  of  the  bones  in  his  garden, 
where  he  had  thrown  them,  and  he  sent  them  to  me. 
They  are  now  in  my  possession ;  but  I  am  not  able  to 
identify  them  with  the  Mastodon,  as  distinguished  from 
the  Mammoth  or  Elephant.  The  grinder  I  sent  to  Daw- 
son Turner,  Esq.,  of  Great  Yarmouth,  who  probably  has 
it  now."" 
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How  far  the  testimony  of  the  workmen  may  be  relied 
upon  as  indicative  of  arrested  decomposition  and  change 
to  adipocere  of  the  soft  parts  of  an  entire  Mastodon,  may 
be  questioned ;  but  the  tooth  is,  without  doubt,  such  as 
Mr.  Layton  has  described,  showing  eight  alternating  un- 
worn mastoid  eminences  ;  but  belonging,  not  to  the  Masto- 
don giganteus^  as  might  be  inferred  from  the  term  Great 
Mastodon,  but  to  the  Mastodon  angustidem* 

p.    j^Q  The  molar  tooth,  the  grinding  sur- 

face of  which  is  represented  at  fig. 
100,  is  the  fourth  in  the  order  of 
size,  and  the  third  in  the  order  of 
position,  counting  backwards  in  the 
upper  jaw,  before  any  of  the  teeth 

Fourth  upper  Molar,  Masto-  -ij  j«iii  jjat. 

ftr-  »  ^j.Q   gjjg^      g^jj^j   j^  belouffed  to  the 

don    anffiuitdenSj    Fluvio-  '  ° 

marine    Crag,   Norwich,   left  side  of  the  mouth.     This  beau- 
j  nat.  Bize.  ^jf^j  gpecimeu  also  forms  part  of  the 

collection  of  Mr.  Fitch,  and  was  obtained  by  that  zealous 
collector  of  the  organic  fossils  of  Norfolk  from  a  crag-pit 
at  Postwick,  in  the  vicinity  of  Norwich :  it  was  imbedded 
in  the  fluvio-marine  crag,  with  the  characteristic  shells 
of  that  formation,  immediately  above  the  chalk. 

This  tooth  corresponds  with  the  larger  molar  in  the 
portion  of  the  upper  jaw  of  the  Mastodon  angmtidens, 
from  the  tertiary  deposits  at  Dax,  figured  by  Cuvier  in 
his  '  Divers  Mastodontes,'  pi.  iii.,  fig.  2 ;  and  with  the 
largest  molar  in  a  similar  portion  of  the  upper  jaw  of 
the  same  species  of  Mastodon  from  Eppelsheim,  figured 
by  Dr.  Kaup  in  tab.  xvi.,  figs.  1  and  1  a  of  his  work 
on  the  Mammalian  Fossils  of  that  locality.  In  Dr.  Kaup''s 
figure,  the  tooth  in  question  is  associated  with  the  first 
and  second  molars  of  the  Mastodon  angustidens,  which  are 
much  worn,  and  are  true  deciduous  teeth,  the  only  ones. 
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in  fact,  which  strictly  correspond  with  the  deciduous  teeth 
of  ordinary  Pachyderms.  Cuvier's  specimen  shows  the 
first  of  the  series  of  permanent  teeth  just  coming  into 
place,  with  its  mastoid  eminences  fresh  and  unworn ; 
this  permanent  tooth,  the  only  one  corresponding  to  the 
teeth  called  premolars,  false  molars,  and  bicuspides  in 
other  Mammalia,  is  developed  above  the  deciduous  molars 
in  the  upper  jaw,  beneath  them  in  the  lower  jaw,  and 
it  succeeds  and  displaces  them  vertically  in  both  jaws.  Its 
crown  is  divided  into  four  tubercles,  and  it  is  consequently 
more  simple  than  the  second  deciduous  tooth  which  it 
displaces,  agreeing  in  this  respect  with  the  premolar  teeth, 
or  dents  de  remplacemmt^  in  other  Mammalia. 

When  the  milk-teeth  are  shed,  and  their  quadri-tuber- 
culate  successor  is  in  place,  the  molar  tooth  (fig.  100)  is 
the  second  of  the  molar  series,  but  presents  a  character 
which  must  seem  strange  to  one  unacquainted  with  the  law 
of  the  succession  of  teeth  in  the  Mastodons,  viz.,  a  much 
more  abraded  crown  than  the  smaller  tooth  which  pre- 
cedes it.  The  smaller  tooth  is  therefore  the  first  of  the 
permanent  series  of  molars,  and  the  one  figured  in  cut  100 
is  the  second  of  that  series  ;  but,  although  they  are  termed 
permanent  molars,  agreeably  with  the  general  analogies 
of  the  Mammalian  dentition,  their  duration  is  brief  in 
comparison  with  the  life-time  of  the  animal ;  and  they 
are  successively  shed,  as  in  the  Elephant,  the  Hog,  and 
the  Kangaroo,  from  before  backwards  ;  the  dentition  in  the 
Mastodon  being  ultimately  reduced  to  the  last  great  molar 
tooth,  which  is  the  seventh  in  the  order  of  development. 

To  facilitate  the  determination  of  the  teeth  of  the 
Mastodon  angmtidenSy  I  shall  briefly  denote  their  general 
characters,  as  they  succeed  each  other  in  the  order  of  their 
development. 
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The  Jirst  molar  tooth  has  a  square-shaped  crown,  broad- 
est behind,  divided  into  four  mastoid  tubercles,  and  aver- 
ages an  inch  in  length,  (antero-posterior  diameter,)  and 
three-fourths  of  an  inch  in  breadth.  The  second  has  an 
oblong  crown,  supporting  three  pairs  of  mastoid  tubercles, 
and  averages  two  inches  in  length,  and  one  inch  one-third 
in  breadth.  The  third  tooth,  which  takes  the  place  of  the 
above  when  shed,  has  a  square  crown,  with  two  pairs  of 
mastoid  tubercles,  and  an  anterior  and  posterior  ba^al 
ridge  ;  it  averages  a  length  of  two  inches,  with  nearly  the 
same  breadth,  ranging  from  one  inch  and  a  half,  to  two 
inches  and  a  quarter.  The  fourth  tooth  has  an  oblong 
crown,  and  supports  three  pairs  of  mastoid  tubercles,  with 
usually  a  large  posterior  tuberculate  talon;  its  average 
length  is  two  inches  three-fourths;  its  breadth  one  inch 
two-thirds.  The^j^A  tooth  resembles  the  preceding,  but 
averages  four  inches  one-third  in  length,  and  two  inches 
three-fourths  in  breadth.  The  swth  tooth  supports  four 
pairs  of  mastoid  tubercles,  and  a  posterior  talon,  usually  of 
small  size ;  its  average  length  is  six  inches ;  its  breadth 
three  inches  and  a  quarter.  The  seventh^  and  last  molar 
tooth,  has  generally  five  pairs  of  mastoid  tubercles,  and  a 
posterior  tubercular  talon ;  its  average  length  is  seven 
inches  and  a  quarter,  its  breadth  three  inches  and  a  third. 
The  observed  extremes  of  size  of  this  complex  tooth,  which 
is  subject  to  more  varieties  than  the  preceding  teeth,  is 
five  inches  and  a  half,  and  nine  inches ;  in  general  the  pairs 
of  tubercles  gradually  and  slightly  decrease  in  size  from 
the  first  to  the  last :  in  the  small-sized  specimens  of  the 
seventh  molar  the  decrease  is  more  rapid,  and  the  fifth  pair 
is  reduced  almost  to  a  tubercular  talon,  which  is  succeeded 
by  a  small  basal  ridge  ;*  in  the  middle-sized  teeth  the  fifth 

*  The  tooth  in  the  lower  jaw  of  the  Mastodon  angttstidensy  figured  by  Cuvier 
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pair  of  mastoid  tubercles  acquire  their  normal  proportions, 
and  the  posterior  ridge  is  developed  into  a  group  of  tu- 
bercles ;  in  the  large-sized  variety,  like  that  exemplified 
in  the  old  male  Mastodon  angmtidens^  figured  by  Dr. 
Kaup  in  his  PI.  xvi.  fig.  5,  and  PL  xviii.  fig.  9,  the  tuber- 
cular talon  assumes  the  character  of  a  sixth  pair  of  mastoid 
eminences,  succeeded  by  a  small  tubercular  ridge.  (See 
figs.  96  and  97.) 

Analogous  varieties  of  form  and  size  are  manifested  by 
the  last  molar  tooth  of  the  Mastodon  gigantem.  In  the 
Mastodon  angustidens  the  larger  and  more  complex  ex- 
amples have  been  supposed  to  indicate  a  distinct  species  ;* 
in  the  Mastodon  giganteus  the  varieties  have  been  seized 
upon  as  characters,  jiot  only  of  distinct  species,  but  of 
distinct  genera.")-  The  utmost  signification  that,  in  my 
opinion,  can  be  legitimately  assigned  to  them  as  distinctive 
characters,  is  in  relation  to  diff*erence  of  sex. 

Having  thus  briefly  pointed  out  the  principal  characters 
of  each  of  the  seven  molars  of  the  Mastodon  angmtidem^ 
I  may  add  that  those  of  the  lower  jaw  are  narrower  than 
those  of  the  upper ;  and  that  the  upper  molar  teeth  are 
characterised  by  the  slight  convex  curve,  described  by  the 
grinding  surface  in  its  longitudinal  direction,  and  the  lower 
molars  by  the  corresponding  concavity  of  the  same  surface. 
The  fore  part  of  an  unworn  molar  is  the  broadest,  and  this 
part  of  the  grinding  surface  shows  first  and  most  the  effects 
of  mastication;  in  the  upper  molars  the  inner  range  of 
tubercles  are  most  worn,  in  the  lower  molars  the  outer 
range.    By  these  characters  a  detached  grinder  of  the  Mas- 

in  the  '  Divers  Mastodontes,*  pi.  iii.  fig.  4,  exemplifies  this  variety  ;  and  the  form 
of  the  symphysis  shows  the  specimen  to  have  belonged  to  a  female  Mastodon. 

*  See  Dr.  Kaup^s  characters  of  Mastodon  longirostris,  *  Description  d^Ossements 
Fossiles  de  Darmstadt/  cap.  iv.  1835. 

t  See  Dr.  Grant  in  'Proceedings  of  the  Geological  Society,*  June  15th,  1842. 
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todon  may  with  certainty  have  its  place  assigned  to  it  in 
the  dental  series,  and  in  the  jaws  supporting  them. 

I  have  not  thought  it  necessary  to  multiply  figures  of 
the  molars  of  the  Mastodon  angustidem^  which  have  been 
at  different  times  discovered  in  this  country ;  those  select- 
ed for  illustration  show  the  three  well-marked  grades  of 
size  and  complication  of  grinding  surface,  and  will,  I  hope, 
suflSce,  with  the  descriptions,  to  enable  the  collector  of 
fossils  to  identify  subsequent  dental  remains  of  this  rare 
British  extinct  Mammal.  The  works  of  Cuvier  and  of 
Dr.  Kaup  above  cited,  give  admirable  illustrations  of  all 
the  teeth  of  the  Mastodon  angustidms. 

The  smnmits  of  the  principal,  or  normal  eminences  of 
the  crown,  are  usually  subdivided  by  shallow  clefts  into 
smaller  tubercles ;  a  character  which  is  most  conspicuous 
in  the  incompletely  formed  small  molars  at  the  anterior 
part  of  the  series.  Cuvier  has  shown  this  structure  in 
the  young  MastodorCs  tooth  from  Orleans,  figured  in  his 
'Divers  Mastodontes,''  pi.  iii.  fig.  6.  Dr.  Kaup  has  well 
represented  it  in  his  tab.  xx.  fig.  3,  tab.  xxi.  fig.  1.  And 
Mr.  Lyell  has  given  an  admirable  cut  of  a  fourth  lower 
molar  of  the  Mastodon  angustidens^  from  the  fluvio-marine 
crag  near  Norwich,  in  the  last  edition  (1841)  of  his 
'  Elements  of  Geology.'  I  have  now  before  me  the  germ 
of  a  corresponding  molar  of  the  same  species  of  Mastodon^ 
subsequently  discovered  by  Mr.  Robert  Fitch  in  the  same 
stratum  and  locality. 

Captain  Alexander  has  recorded  his  discovery  of  a  frag- 
ment of  a  young  tooth  of  the  Mastodon^  in  the  crag  at 
Bramerton,  in  the  third  volume  of  the  '  Geological  Proceed- 
ings.' This  tooth  belongs  to  the  Mastodon  angustidens^  and 
the  crag  is  of  that  fluvio-marine  origin  which  Mr.  Lyell 
has  shown  to  belong  to  the  older  pliocene  period.     In  the 
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Museum  of  the  Geological  Society  of  London,  there  is  a 
much  worn  fragment  of  a  large  molar  of  the  same  species 
of  Mastodon  from  the  fluvio-marine  crag  at  Euston,  Suf- 
folk. Fractured  and  fragmentary  molars  of  the  Mastodon 
avigmtidem  have  been  discovered  in  the  same  formation  at 
Horstead,  by  the  Rev.  J.  Gunn,  and  at  Bramerton  by  Mr. 
Samuel  Woodward. 

Mr.  Lyell  has  recorded  other  discoveries  of  Mastodontal 
remains,  in  his  instructive  Memoirs  on  the  tertiary,  drift, 
and   boulder  formations  of  Norfolk.     "In  a  crag-pit   at 
Thorpe,''   he  observes, "^^    "  Mr.  Wigham   has   obtained  a 
Mastodon's  tooth  at  the  bottom  of  the  deposit,  near  the 
chalk,  associated  with  pectens  and  other  marine  shells." 
"  He  also  discovered,  in  1838,  at  Postwick,  together  with 
the  remains  of  fish  and  marine  shells,  part  of  the  left  side  of 
the  upper  jaw  of  a  Mastodon,  containing  the  second  true 
molar,  and  in  the  socket  the  indication  of  another,  namely, 
the  first  molar.     This  fragment  was  sufiiciently  perfect  to 
enable  Mr.  Owen,  to  whom  I  submitted  it,  to  refer  it  to 
Mastodmi  longirostrisy  a  species  also  found  at  Eppelsheim.""|- 
At  the  period  when  Mr.  Lyell  submitted  this  specimen 
to  my  inspection,  although  I  was  by  no  means  convinced 
of  the  distinction  of  the  Mastodon  longirostris  of  Kaup 
from  the  Mastodon  angustidens  of  Cuvier,  I  had  not  entered 
so  fiiUy  into  the  details  of  the  evidence  bearing  upon  this 
question  as  to  justify  me  in  rejecting  the  name  assigned 
by  the  laborious  investigator  of  the  Eppelsheim  fossils  to 
the  species  of  Mastod(m^  of  which  certain  specimens,  figured 
by  Dr.  Kaup,  bore  the  closest  resemblance  to  Mr.  Wig- 
ham's  interesting  fossil;  nor  was  I  then  possessed  of  the 
rich   series   of  analogical   facts    in   the   dentition   of  the 

•  Proceedings  of  the  Geological  Society,  April,  1839,  vol.  iii.  p.  128. 
t  Mag.  of  Nat.  Hist.  1839,  p.  337. 

U 
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M(ASifMl^m  giganteuM^  which   now  appear  to  complete  the 
demoimtratioii   of  the   Bpecific   identity  of  the   Matiod^m 

U/n/jirostris^  and  Mastodon  anffustidens. 

Jk*flideH  |K>rtion8  of  jaws  and  numerous  detached  molar 
teeth,  fra^nentH   of  tusks   have   been  discorered  in  the 
fluvio-niariiie    crag,   exhibiting    the   characteristic    decus- 
Hating   curvilinear   impressions   of  true  ivory,   and    most 
probably  b<;l(>nging   to   the  Mastodon  angugtidens^   which 
continental  fossils  prove  to  have  possessed  two  large  tusks 
in  the  upper  jaw,  like  tlie  Mastodon  giganteus  of  America 
(see  fig.  102).     These  tusks  are  less  extensively,  and  less 
obli(|uely  curved  than  the  tusks  of  the  Mammoth  (fig.  85). 
Certain  individuals  of  the  Mastodon  angiuttidens^  probably 
the  males,  have  likewise  been  shewn  by  continental  spe- 
cimens, to  have  had  small  straight  tusks  in  the  lower  jaw, 
and  I  am  alilc  to  add  the  testimony  of  a  British  fossil  in 
proof  of  this  correspondence  between  the  European  narrow- 
toothed  Mastodon,  and  the  Mastodon  giganteus  of  North 
America, 

Mr.  Fitch  has  this  year  communicated  to  me  his  latest 
discoveries  of  Mastodontal  and  other  Mammalian  remains 
in  the  crag  formations  of  Norfolk,  and  he  has  been  so 
obliging  as  to  forward  to  me  the  specimens  for  description. 
In  a  note  dated  "Norwich,  September  6th,  1844," he  says: 
''  Since  you  last  saw  my  collection,  I  have  added  several 
very  good  specimens,  which  I  think  you  would  like  to  hear 
about,  if  not  to  see.  I  have  obtained  several  other  Mas- 
todon's teeth,  one  beautifully  perfect,  and  precisely  similar 
to  one  figured  in  the  Geological  Transactions,  vol.  vii.  pi. 
xxxix.  figs.  1,  2,  and  3.  I  have  also  what  I  suppose  to  be 
the  tooth  of  a  Trogontherium,  and  a  tooth  I  imagine  to 
be  of  a  Bear.  I  shall  be  very  happy  to  send  them  up  for 
your  inspection,  if  you  think  them  of  any  interest.     They 
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are  all  from  our  crag-pita  in  the  immediate  vicinity  of 
Norwich.  I  hare  also  a  large  and  curiously  flattened 
portion  of  a  tusk,  which  is  about  sixteen  inchea  long ;  the 
structure  is  unquestionably  ivory ;  this  our  friend  Professor 
Sedgwick  said  he  should  like  you  to  see." 

The  specimen,  of  which  figures  are  subjoined,  is  a  portion 


Portion  of  the  lower  tuak  of  the  Maalodoa  avgusliiteiis,  from  the  flurio-marine 
cnig,  Norwich,      a  i  nat.  size. 

of  a  straight,  subcompressed  conical  tusk :  the  base  of  the 
fragment  is  as  solid  as  the  apex,  and  the  whole  is  traversed 
by  a  subcentral  canal,  of  nearly  the  same  diameter,  which 
is  about  three  lines,  from  one  eud  of  the  fragment  to  the 
other.  The  outer  layers  of  the  ivory  have  been  detached, 
excepting  a  very  small  portion  near  the  small  end,  which 
retains  its  thin  coating  of  cement :  the  decussating  curvi- 
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linear  lines  are  well  displayed  at  the  fractured  surface  of 
this  end,  figured  at  <?.  The  transverse  section  of  this  tusk 
(fig.  101,  b)  gives  an  irregular  oval  figure,  one  side  being  less 
convex  than  the  other ;  and  on  the  lower  half  of  the  less 
convex  (outer)  side  of  the  tusk,  faint  traces  may  be  distin- 
guished of  longitudinal  grooves,  about  a  line  in  breadth : 
the  slender  subcentral  canal  is  nearer  the  lower  than  the 
upper  surface  of  the  tusk.  In  all  these  characters,  the 
fragment  in  question  agrees  with  a  similar  fragment  of  a 
tusk,  ten  inches  in  length,  obtained  from  the  miocene,  or 
older  pliocene  tertiary  deposits  at  Eppelsheim,  and  now  in 
the  collection  of  the  Earl  of  Enniskillen ;  which  specimen 
Dr.  Eaup  has  determined  to  belong  to  the  lower  jaw  of 
his  Mastodon  hngirostris,  the  Mastodon  angmtidem  of 
Cuvier. 

The  earliest  observation  of  this  striking  character  of  in- 
ferior tusks,  which  distinguishes  the  genus  Mastodon  from 
Elepha^^  appears  to  have  been  made  by  Dr.  Gk)dman,  in 
1829,*  upon  a  mutilated  lower  jaw  of  a  young  Mastodon 
giffanteus,  obtained,  I  believe,  from  tertiary  deposits  in 
Orange  County,  United  States,  and  at  that  period  in 
Peale's  Museum,  New  York.  The  symphysis  of  this  jaw 
was  entire,  and  contained  two  short  tusks,  from  four  to 
six  inches  in  length,  projecting  straight  forwards  from  the 
extremity  of  that  part  of  the  jaw.  As  the  lower  jaws  of 
the  mature  American  Mastodons  which  were  at  that  time 
known  to  science,  offered,  like  those  of  the  species  of 
Elephant,  no  trace  of  tusks.  Dr.  Godman  described  his 
specimen  as  belonging  to  an  extinct  animal  of  a  new 
genus,  for  which  he  proposed  the  name  of  Tetracaulodon. 
Mr.  Cooper  of  New  York,  however,  "suggested  the  opinion 
that  the  Tetracaulodon  was  nothing  but  the  young  of  the 

*  Transactions  of  the  American  Philosophical  Society,  vol.  iii,  N.  S.  p.  478. 
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gigantic  Mastodon^  and  that  the  tusks  were  merely  milk- 
teeth,  which  were  lost  as  the  animal  became  adult."* 
This  opinion  was  opposed  by  Dr.  Hays  in  an  elaborate 
memoir,-f"  ad  hoc  ;  and,  with  regard  to  a  suggestion 
offered  by  Mr.  Peale,  that  the  tusks  on  the  lower  jaw 
might  be  only  a  sexual  distinction,  Dr.  Hays  expresses  his 
opinion,  "  that  it  is  impossible  in  the  existing  state  of  our 
knowledge,  and  with  our  present  materials,  to  confirm  or 
positively  refute  this  suggestion."' 

Availing  myself  of  the  rich  accession  of  evidences  of  the 
osseous  and  dental  organization  of  the  Mastodon  gigantem, 
collected  in  the  Missouri  territory  in  1840,  and  brought  to 
this  country  in  the  following  year  by  Mr.  Albert  Koch, 
I  arrived  at  the  conclusion  that  the  Tetracaulodon  of  Dr. 
Grodman  was  the  immature  state  of  both  sexes  of  the 
Mastodon  giganteus  of  Guvier,  and  that  in  the  male,  one 
at  least,  and  usually  the  right,  of  the  two  lower  tusks  was 
retained,  but  that  in  the  female  both  were  lost  as  she 
approached  maturity.^  The  inferior  tusks,  with  some 
modifications  of  the  grinding  teeth,  which  I  regard  as  in- 
dividual varieties,  have,  nevertheless,  been  since  interpreted 
as  establishing  not  only  the  Tetracaulodon^  but  as  character- 
izing six  distinct  species  of  that  genus.§ 

Apart  from  the  considerations  of  the  dental  charac- 
ters leading  to  such  opposite  conclusions  respecting  the 
mastodontal  fossils  from  North  America,  the  theory  of  the 
unity  of  the  species,  of  which  the  inferior  tusks  were  regard- 
ed by  me  as  immature  and  sexual  characters,  might  have 
met  with  a  less  general  reception  than  has  been  accorded 

•  Silliman's  Journal,  vol.  xix.  (1830),  p.  159,  quoted  by  Dr.  Hays  in  Trans, 
of  Amer.  PhU.  Soc.  vol.  iv.  (1833.)  f  Loc.  cit. 

X  Proceedings  of  the  Geological  Society,  Feb.  1842.  The  specimens  de- 
scribed, and  from  which  the  above  conclusions  were  drawn,  are  now  in  the  British 
Museum.  §  Proceedings  of  the  Geological  Society,  June  15, 1842. 
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to  it,  had  the  Mastodon  giganteus  been  the  sole  species  of 
the  genus  which  manifested  such  remarkable  characters. 

But  an  analogous  sexual  distinction  would  seem  to 
have  characterised  the  species  of  Mastodon  (Mastodon 
angmtidens)  most  common  in  Europe,  by  specimens  dis- 
covered in  the  tertiary  deposits  at  Eppelsheim,  in  Grascony, 
and  in  England,  as  in  the  example  of  the  inferior  tusk 
above  described. 

A  sympliysial  extremity  of  the  lower  jaw  with  two 
sockets,  shewing  that  it  had  contained  tusks  slightly  in- 
clined downwards,  together  with  portions  of  nearly  straight 
tusks,  from .  the  same  formation  at  Eppelsheim,  had  been 
originally  assigned  by  Dr.  Kaup  to  his  genus  Dinotherium  ; 
but  the  subsequent  discovery  of  the  remaining  part  of  the 
same  lower  jaw  as  the  bi-alveolar  symphysis  shewed,  by 
the  molar  teeth,  that  it  was  a  Mastodon  which  had  pos- 
sessed the  two  inferior  and  almost  straight  tusks;  and 
upon  this  specimen,  (fig.  96,)  which  is  remarkable  for  the 
great  prolongation  of  the  symphysis  and  sockets  of  the 
tusks.  Dr.  Kaup  founded  his  Mastodon  longirostris ;  inter- 
preting the  character  of  the  lower  tusks  in  the  European 
Mastodon  as  a  specific  distinction,  just  as  Dr.  Godman 
had  previously  interpreted  the  first  discovered  American 
Mastodon's  lower  jaw  with  tusks,  as  evidence  of  a  new 
genus. 

The  molar  teeth  of  the  Eppelsheim  jaw  do  not,  however, 
difier  from  those  on  which  Cuvier  had  previously  founded 
his  species  called  Mastodon  angmtidens^  and  I  have  been 
led  by  this  correspondence,  and  by  the  analogy  of  the 
Mastodon  gigantem^  to  the  conclusion*  that  the  lower 
tusks  of  the  Eppelsheim  Masdodon  are  a  sexual  character, 

•  Expressed  in  my  *  Report  on  British  Fossil  Mammalia,'  in  the  Report  of 
the  British  Association,  1843,  p.  220. 
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and  that  the  Mastodon  angustidens  differs  from  the  Mas- 
todon giganteus  in  this,  as  well  as  other  respects,  viz.,  that 
both  the  inferior  tusks  are  retained  in  the  male,  instead  of 
one  only,  as  in  some  of  the  American  specimens.  The 
portion  of  inferior  tusk  of  the  Mastodon  from  Eppelsheim, 
in  the  cabinet  of  the  Earl  of  Enniskillen,  to  which  reference 
has  abready  been  made,  belongs  to  the  left  side ;  whilst 
that  from  the  crag  at  Norwich,  is  from  the  right  side  of 
the  jaw.  The  two  sockets  in  the  entire  elongated  symphy- 
sis first  discovered  at  Eppelsheim,  are  of  equal  size. 

For  the  reasons  above  adduced,  I  assign  the  fragment 
of  the  tusk  discovered  by  Mr.  Fitch,  to  an  adult  male  of 
the  Mastodon  angustidens^  and  all  the  Mastodontal  molar 
teeth  which  have  hitherto  been  discovered  in  British  strata 
to  the  same  species.* 

From  the  age  assigned  to  the  fluvio-marine  crag,  and  to 
some  of  the  continental  formations,  from  which  remains  of 
the  Mastodon  angustidens  have  been  obtained,  it  would 
seenGi  that  this  species  preceded  the  Mammoth  in  Europe, 
and  was  of  older  date  than  the  Mastodon  gigantem  of  North 
America.-f"  No  remains  of  the  Elepluis primigenius^  at  least, 
have  hitherto  been  discovered  in  the  miocene  or  older  plio- 
cene strata  at  Eppelsheim  which  have  yielded  the  most  com- 

*  Dr.  Kaup  also  cites  as  the  character  of  his  Mastodon  longirogtris^  that  the  last 
molar  tooth  has  five  pairs  of  cones,  and  a  well  marked  posterior  basal  ridge  (cinq 
pointes  doubles  et  un  talon  bien  prononce) ;  but  Cuvier  refers  similar  ultimate 
molar  teeth,  as  the  upper  one  from  Trevoux,  (pi.  i. '  Divers  Mastodontes,^  fig.  5,) 
and  the  lower  one  firom  Padua,  (ib.  pi.  iv.  fig.  2),  to  his  species  '  a  dents  ^troites.' 
Cuvier  likewise  figures  a  last  molar  tooth  in  sUu  in  the  lower  jaw  with  four  pairs 
of  cones,  and  the  fifth  pair  reduced  to  a  talon  or  basal  ridge  ;  but,  if  this  speci- 
men, which  was  brought  by  Dombey  from  Peru,  be  of  the  same  species  with 
the  European  ^Mastodontes  a  dentes  ^troites,*  it  will  merely  illustrate,  as  I 
have  before  shewn,  an  analogous  range  of  individual  variety  in  the  configuration 
of  this  complex  tooth  in  the  MaUodon  dngustidens^  which  has  been  proved  to  exist 
in  the  same  tooth  of  the  Most,  giganteus. 

t  See  Mr.  Lyell's  Paper '  On  the  Geological  Position  of  the  Mastodon  gigan- 
teus^^ in  the  Proceedings  of  the  Geological  Society,  February  1,  1843. 
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plete  specimen  hitherto  recovered  of  the  bony  framework  and 
dentition  of  the  Mastodon  angugtidem  ;  and  not  a  fragment 
of  a  bone  or  tooth  of  the  Mastodon  has  yet  been  foimd  in 
these  newer  pliocene  and  post- tertiary  deposits  of  England, 
which  are  so  rich  in  remains  of  the  Mammoth. 

In  other  parts  of  the  world  the*  genus  Mastodon,  under 
different  specific  forms  from  our  European  Mastodon  angus- 
tidenSf  has  continued  to  be  represented  during  a  later  epoch, 
and  to  have  been  contemporaneous  with  the  Mammoth,  or 
other  extinct  species  of  Elephant.  In  certain  localities  in 
North  America,  famous  for  remains  of  the  Mastodon  gigan- 
tern,  as  Big-bone  Lick,  the  Mammoths  bear  to  the  Masto- 
dons a  proportion  of  one  to  five.* 

A  species  of  Mastodon^  nearly  allied  to  the  M.  angus- 
tidens  by  the  form  of  the  molar  teeth,  is  associated  with 
the  Elephantoid  Mastodon,  and  with  a  true  species  of 
Elephas^  in  the  tertiary  formations  of  the  Sub-Himalayan 
range.  Another  species  of  Mastodon,  also  nearly  allied 
to  the  M.  angustidens,  if  we  may  judge  from  the  con- 
figuration of  a  molar  tooth,  has  left  its  remains  in  the 
ossiferous  caves,  and  post-tertiary,  or  newer  tertiary  de- 
posits of  Australia.-f"  From  the  conformity  of  the  molar 
teeth,  Cuvier  regarded  a  Mastodon,  whose  remains  have 
been  discovered  in  Peru,  as  identical  in  species  with  the 
Mastodon  angustidens  of  Europe. 

We  may  therefore  conclude,  that  the  gigantic  probos- 
cidian modification  of  the  Mammalian  type  was  first  mani- 
fested on  our  planet  under  the  generic  form  of  the  Masto- 
don, and  with  teeth  which  differed  less  from  those  of  the 
older  tapiroid  Pachyderms,  than  do  the  grinders  of  the  true 
Elephants.  No  genus  of  quadruped  has  been  more  ex- 
tensively diffused  over  the  globe  than  the  Mastodon.    From 

♦  Dekay,  *  Fauna  of  New  York,'  p.  102.  f  Annals  of  Natural  Historj-,  1844. 
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the  tropics  it  has  extended  both  south  and  north  into 
temperate  latitudes ;  and,  in  America,  remains  of  the  Mas- 
todon have  been  discovered  on  the  western  coast,  as  high 
as  the  66th  degree  of  north  latitude.*  But  the  metropolis 
of  the  Mastodon  giganteus  in  the  United  States,  like  that 
of  the  Mastodon  angustidens  of  Europe,  lies  m  a  more  tem- 
perate zone,  and  we  have  no  evidence  that  any  species 
was  specially  adapted,  like  the  Mammoth,  for  braving  the 
rigours  of  an  arctic  winter. 

The  Mastodon  unquestionably  possessed  a  long  proboscis, 
the  chief  office  of  which,  in  the  Elephant,  is  to  seize  and 
break  off  the  boughs  of  trees  for  food.  There  is  nothing 
in  the  ascertained  organization  of  the  Mastodon,  to  lead 
us  to  doubt  that  such  was  also  the  principal  function  of  the 
trunk  in  that  genus.  Cuvier,  however,  was  of  opinion  that 
the  Mastodon  applied  its  teeth,  as  the  Hippopotamus  and 
Hog  do,  to  the  mastication  of  tender  vegetables,  roots,  and 
aquatic  plants.-f"  But  the  large  eminences  of  the  grinding 
teeth,  the  unusual  thickness  of  the  enamel,  and  the  al- 
most entire  absence  of  the  softer  cement  from  the  grinding 
surface  of  the  crown,  would  rather  indicate  that  they  had 
been  instruments  for  crushing  harder  and  coarser  substances 
than  those  for  the  mastication  of  which  the  more  complex 
but  weaker  grinders  of  the  Elephants  are  adapted. 

It  has  been  conjectured  that  the  Mastodons  were  more 
aquatic,  or  swamp-haunting  quadrupeds  than  the  Elephants; 
their  limbs  were,  however,  proportionally  shorter,  although 
constructed  on  the  same  type,  each  foot  being  terminated  by 
five  short  and  stout  toes,  which  were  evidently,  by  the  form 
of  the  last  phalanx,  confined  in  one  common  thick  hoof. 
The  leg-bones  are  stronger  in  proportion  than  those  of  the 

•  Dekay, '  Fauna  of  New  York.' 

f  'Ossemens  Fossiles,*  torn.  1.  4to,  1821,  p.  225. 


Elephant ;  the  cranium  !s  flatter,  and,  irom  the  smaller  de- 
velopment of  the  frontal  air-eells,  it  presenta  a  leea  intelligent 
charaetcr.  The  almost  complete  skeleton  of  the  Mastodon 
glganteus,  6o  well  known  to  the  public  as  the  "  Missouri  Le- 
viathan,^ when  exhibited,  with  a  most  grotesquely  distorted 
and  exaggerated  collocation  of  the  bones,  in  1842  and  1843, 
in  the  Egyptian  Hall,  Piccadilly,  but  now  mounted,  in  strict 
accordance  with  its  natural  proportions,  in  the  British  Mu- 
seum, has  enabled  me  to  present,  in  the  snbjoined  cut,  as 
perfect  a  restoration  of  the  Mastodon,  as  that  of  the  Mam- 
moth given  at  the  head  of  the  preceding  section. 


Skeleton  of  the  Maaludon  ffiganlms,  from  Mini 


n  the  Brilixh  Muaei 


CORYfHODON 


PACHYDERM  ATA.  TAPIROIDA. 


a  of  lower  jaw  of  Corjphodon  from  ei 
Inner  Mde,  |  oat.  hh 


COBYPHODON  EOC-«NUS.     Eocene  Coryphodon. 

Laiye  LojAiodtm,  Owin,  Beport  of  British  Asiociation,  1843. 

It  is  not  surprising  tliat  the  rare  and  extraordinary 
forms  of  Mammalia,  which  supply  the  transitional  links 
connecting  the  proboscidian  with  the  tapiroid  families  of 
Paehi/dermaia,  should  have  escaped  ohservation ;  if,  in- 
deed, they  exist  in  this  country,  where  those  tertiary 
formations,  in  which  alone  on  the  continent  their  ruinains 
have  hitherto  been  found,  are  sparingly  or  not  at  all 
developed.      No    remains    of    Dinotheriuin,    or    gigantic 
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Tapir  of  Cuvier,  for  example,  have  as  yet  been  found  in 
the  older  pliocene  crag  of  England;  although  the  asso- 
ciation of  this  gigantic  Pachyderm  with  the  Mastodon 
angmtidens^  in  the  contemporary  formations  of  Eppels- 
heim  and  France,  has  been  attested  by  numerous  and 
well  preserved  fossils,  including  the  entire  cranium. 

The  molar  teeth  of  the  Dinothere  had  their  grinding 
surface  crossed  by  high  and  sharp  transverse  ridges,  like 
those  of  the  Mastodon  giganteus ;  but,  in  most  of  the 
teeth,  the  ridges  were  restricted  to  the  same  number,  two, 
which  characterizes  the  molars  of  the  Tapir.  The  tusks 
of  the  lower  jaw,  which  are  early  lost  in  one  sex  of  the 
Mastodons,  were  retained  in  both  sexes  of  the  Dinothere 
with  a  greater  and  indeed  peculiar  degree  of  downward 
curvature,  yet  still  manifesting  the  analogy  to  the  Mas- 
todons by  their  superior  size  in  the  male  Dinothere. 

These  points  of  resemblance  would  signify  comparar 
tively  little  in  the  inquiry  into  the  natural  progression 
of  the  affinities  of  the  Pachyderms,  had  the  Dinothere 
been  a  gigantic  Herbivorous  Cetacean,  as  some  have  con- 
jectured ;  but,  in  addition  to  the  arguments  in  favour  of 
its  true  Pachydermal  character  derived  by  Dr.  Kaup  * 
from  the  texture  of  the  cranial  bones,  their  richly  de- 
veloped air-cells,  the  deep  implantation  of  the  petro-tym- 
panic  bone  of  the  organ  of  hearing,  and  other  parti- 
culars of  minor  import,  I  may  adduce  the  texture  of 
the  dental  substances  of  the  molar  teeth,  and  the  ver- 
tical displacement  and  succession  of  the  small  deciduous 
anterior  molars  by  true  premolars,  or  "  dents  de  remplace- 
ment^"*  in  support  of  the  view  here  taken  of  the  position 
of  the  genus  Dinotherium  in  the  Pachydermal  series,  as  a 
link  between  Mastodon  and  Lophiodon. 

*  Akten  der  Urwelt,  8vo,  1841,  p.  52. 
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The  large  estmct  tapiroid  Pachyderms  have  left  their 
remains  on  the  continent  in  both  miocene  and  eocene  form- 
ations: in  England  they  are  represented  by  sc^mty  but 
extremely  interesting  fossils,  which  have  been  obtained 
from  the  eocene  deposits  of  the  London  and  plastic 
clays. 

If  the  specimen,  fig.  103,  which  is  a  fragment  of  the 
right  branch  of  the  lower  jaw,  containing  the  last  and 
part  of  the  penultimate  molar  teeth,  be  compared  with 
the  figures  which  Ouvier  has  given  of  the  corresponding 
parts  of  the  Ly>hiodon  Isselanus,  (6rand  Lophiodon  d'Issel, 
*  Ossemens  Fossiles,'  4to,  1822,  Tapiroids,  pi,  iii,  fig.  3,) 
or  of  the  Lophiodon  medius,  (loc.  cit.  fig.  1,)  their  family 
likeness  will  be  readily  appreciated  ;  but  the  jaw-bone 
below  the  last  tooth  in  the  English  fossil  is  deeper  in 
proportion  to  the  size  of  that  tooth,  than  in  the  Lophiodon 
Isselanm,  and  still  more  so  than  in  the  Loph.  medius 
which  differs  by  its  more  slender  jaw  from  the  Lcph.  Is- 
selanus.  But  the  more  important  discrepancies  which 
determine  the  sub-generic  distinction  of  the  large  extinct 
tapiroid   lophiodont  Pachyderm   of  our  eocene   clay,  are 


Last  molar  and  part  of  penultimalc  molar  of  CoriphodoD  « 
Upper  and  outer  view  ;  nst.  eize.     Ewei  cnast. 
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manifested  by  the  last  molar  tooth,  which  is  fortunately 
entire. 

The  crown  of  this  tooth  has  a  smaller  antero-posterior 
diameter  in  proportion  to  its  transverse  diameter,  which 
chiefly  depends  on  the  much  smaller  size  of  the  third  or 
posterior  ridge,  as  compared  with  the  corresponding  tooth 
in  the  Cuvierian  Lophiodons. 

From  the  outer  extremity  of  each  of  the  two  principal 
transverse  eminences  of  the  last  molar,  (fig.  104),  a 
ridge  is  continued  obliquely  forwards,  inwards  and  down- 
wards :  the  anterior  one  extends  to  the  inner  and  anterior 
angle  of  the  base  of  the  crown :  the  posterior  one  termi- 
nates at  the  middle  of  the  interspace  between  the  two 
ridges.  The  anterior  principal  transverse  eminence,  al- 
though it  has  a  trenchant  summit,  as  in  the  known  Lo- 
phiodons, yet  the  edge  is  more  concave,  the  outer  and 
inner  extremities  rising  each  into  a  conical  point.  The 
posterior  transverse  eminence  is  much  lower  than  the  an- 
terior one,  and  is  tricuspid ;  the  trenchant  margin  con- 
necting the  outer  and  inner  points  does  not  extend  across 
the  crown  parallel  with  the  anterior  ridge,  as  in  the  Lo- 
phiodons, but  forms  an  angle  posteriorly,  the  apex  being 
developed  into  a  third  point,  which  is  the  highest,  and 
from  this  point  the  posterior  ridge,  or  talon,  extends 
downwards  and  outwards  upon  the  back  part  of  the  crown 
at  t. 

Thus  the  crown  of  the  last  molar  of  the  present  species 
has  the  two  transverse  eminences  of  a  Lophiodon's  molar 
so  modified  that  it  supports  two  pairs  of  points  and  one 
single  point,  like  the  last  lower  molar  tooth  of  the  fossil 
jaw  from  Lot-et-Garonne,  described  by  Cuvier  in  the 
'  Ossemens  Fossiles,**  1822,  tom.  iii.  p.  404;  and  like  that 
from    the   Puy  en  Velay,   described   in   the   posthumous 
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edition  of  the  same  work,  8vo.,  vol.  v.  p.  480,  both  of 
which  are  referred  by  Cuvier  to  the  genus  Anihracoiheriwa, 
The  last  molar  in  the  present  fossil  differs,  however,  from 
the  teeth  above  cited,  in  the  height  of  the  connecting  ridge 
of  the  anterior  pair  of  points,  and  in  the  development  of 
the  fifth  point,  not  from  a  third  posterior  lobe,  but  from  the 
apex  of  the  angular  ridge  connecting  the  posterior  pair  of 
points.  The  typical  Anthracotherium^  of  which  part  of  the 
lower  jaw  fi'om  the  lignite  beds  of  Liguria  is  figured  by 
Cuvier,  in  the  '  Ossemens  Fossiles,'  ]822,  tom.  iii.  pi.  Ixxx. 
fig.  2,  difiers  from  the  fossil  under  consideration,  in  the  deep 
cleft  dividing  the  anterior  pair  of  tubercles ;  and  in  the 
great  development  of  the  bifid  posterior,  or  third  lobe  of 
the  last  molar  tooth.  In  the  posterior  part  of  the  penulti- 
mate tooth  of  the  present  fossil,  it  is  easy  to  perceive  that 
the  tubercle  corresponding  with  the  inner  one  of  the  poste- 
rior pair  in  the  last  molar  is  obsolete,  and  represented  by 
a  minute  eminence  near  the  base  of  the  crown ;  whilst  the 
tubercle  answering  to  the  fifth  in  the  last  molar  is  more 
elevated,  and  is  nearer  the  inner  side,  and  the  ridge  from 
the  outer  tubercle  terminates  there.  It  is  also  obvious 
from  the  breadth  of  the  fractured  part  of  the  anterior  fang 
of  the  penultimate  molar,  that  its  antero- posterior  dia- 
meter must  have  more  nearly  equalled  that  of  the  last 
molar  than  in  the  Lophiodons. 

The  second  and  third  molars  of  the  lower  jaw  of  the 
'grand  Lophiodon  de  Buchsweiler,'  resemble  the  last 
molar  of  the  present  fossil,  in  having  the  anterior  trans- 
verse ridge  more  elevated  than  the  posterior  one ;  but  in 
the  fourth  molar  they  are  of  equal  height,  (Cuvier,  '  Ossem- 
ens Fossiles,'  loc.  cit.  p.  202,  pi.  vii.  fig.  1.)  The  British 
Tapiroid  ftilly  equalled  in  size  that  of  Buchsweiler,  and  the 
fossil  in  question  belonged  to  a  ftiU-grown  but  not  aged 
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individual ;  for  the  posterior  surface  of  the  anterior  ridge 
of  the  last  molar  tooth  has  been  slightly  abraded  by  masti- 
cation, and  the  extent  of  the  fractured  jaw  behind  it 
proves  that  there  existed  no  other  alveolus  posteriorly ; 
but  that  the  .perfect  tooth  in  situ  is  the  true  ultimate 
molar.  From  the  above  described  characters  of  this  tooth, 
we  may  infer  that  the  whole  dental  series  of  the  extinct 
eocene  Pachyderm  offered  modifications  of  the  Lophiodont 
type  of  dentition  which  led  towards  that  of  the  Anthrd- 
cotheria,  more  especially  of  the  smaller  species  from  Gra- 
ronne  and  Velary. 

From  the  closer  resemblance  which  the  fossil  presents  to 
the  true  Lophiodons,  it  must  be  regarded  as  a  member  of 
the  same  family  of  tapiroid  Pachyderms;  indicating 
therein  a  distinct  subgenus,  characterised  by  the  want  of 
parallelism  of  the  two  principal  transverse  ridges,  and  by 
the  rudimental  state  of  the  posterior  talon  in  the  last  molar 
tooth  of  the  lower  jaw.  The  name  Coryphodan^  which  I 
have  proposed  for  this  subgenus,  is  derived  from  KOgv^^ 
a  point,  and  ohovg  a  tooth,  and  is  significative  of  the  deve- 
lopment of  the  angles  of  the  ridges  into  points.  The 
broad,  ridged,  and  pointed  grinding  surface  of  the  tooth 
indicates  its  adaptation  to  comminute  the  coarser  kinds  of 
vegetable  substances ;  and  it  is  very  probable  that  the 
habits  and  food  of  the  Tapir,  which  is  the  nearest  existing 
analogue  of  the  Coryphodon,  are  not  very  dissimilar  from 
those  which  characterised  of  old  the  present  extinct  spe- 
cies and  the  true  Lophiodons. 

The  American  Tapir  is  described  as  "  passing  a  solitary 
existence,  buried  in  the  depths  of  the  forests  and  never 
associating  with  its  fellows;  but  flying  from  society  and 
avoiding  as  much  as  possible  the  neighbourhood  of  man. 
It  rarely   stirs  abroad   from  its  retreat  during  the  day, 


CORYPHODON    EOCiENUS.  305 

which  it  passes  in  a  state  of  quiet  lethargy,  and  seeks  its 
food  only  by  night.  With  the  exception  of  the  Hog,  it 
seems  to  be  the  most  truly  omnivorous  of  the  tribe  of 
animals  to  which  it  belongs ;  for  scarcely  anything  comes 
amiss  to  its  ravenous  appetite.  Its  most  common  food  is 
vegetable,  and  consists  of  wild  fruits,  buds,  and  shoots.'^* 

The  abundance  and  variety  of  the  fossil  remains  of  fruits, 
most  of  them  of  a  tropical  character, -f-  which  have  been 
obtained  from  the  same  deposits  of  eocene  clay  as  that 
which  has  yielded  the  subject  of  the  present  section,  be- 
speak the  extent  and  nature  of  those  dark  and  dense  pri- 
meval forests  in  which  the  Coryphodon  obtained  its  sub- 
sistence. In  size,  the  ancient  British  Tapiroid  quadruped 
must  have  surpassed  the  largest  Tapir  of  South  America, 
or  Sumatra,  by  one-third.  The  unique  fossil  specimen 
which^as  led  to  its  determination,  was  dredged  up  from 
the  bottom  of  the  sea,  between  St.  Osyth  and  Harwich 
on  the  Essex  coast,  and  now  forms  part  of  the  interesting 
and  instructive  collection  of  my  esteemed  friend,  John 
Brown,  Esq.,  of  Stanway  Green,  near  Colchester.  The 
specimen  is  petrified,  and  heavily  impregnated  with  me- 
tallic salts ;  it  presents  the  usual  rich  deep  brown  colour 
of  the  fossil  bones  of  the  London  clay :  the  pyritic  matter 
which  sparkles  in  the  cancelli  of  the  bone,  and  which  lines 
the  pulp-cavity  of  the  broken  molar  tooth,  leaves  no  room 
for  doubt  as  to  the  fossil  having  been  originally  imbedded 
in  that  eocene  tertiary  formation  of  the  Harwich  coast. 

*  '  Gardens  and  Menagerie  of  the  Zoological  Society  delineated,'  8yo.  vol,  i. 
p.  202. 

t  See  Mr.  Bowerbank's  interesting  work  on  the  Fossil  Fruits  of  the  London 
clay,  8vo.  Van  Voorst. 


TAPIKOISA. 


FACHYDERMATA. 


TAPIROWA. 


Canlno  teolh  of  large  Tapiroid  Pachyderm,  n 


CORYPHODON,  ob  LOPHIODON. 


The  tooth  above  figured  was  brought  up  from  a  depth  of 
one  hundred  and  sixty  feet  out  of  the  plastic  clay,  during 
the  operations  of  sinking  a  well  in  the  neighbourhood  of 
Camberwell ;  for  the  opportunity  of  examining  it,  I  am 
indebted  to  Mr.  Alport,  author  of  the  'Antiquities  and 
Natural  History  of  the  town  of  Maidstone  in  Kent.' 

The  tootli  appears  to  be  the  right  canine  of  the  lower 
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jaw  :  the  summit  of  the  crown  has  heen  abraded,  and  the 
posterior  part  (e)  excavated  by  the  action  of  the  su- 
perior canine  upon  it,  during  the  lifetime  of  the  animal. 
The  general  proportions  of  this  tooth,  its  degree  of  cur- 
vature, and  the  relative  length  of  the  crown  and  the  fang, 
accord  pretty  closely  with  those  of  the  canines  of  different 
species  of  Lophiodon  figured  by  Cuvier  in  the  '  Ossemens 
Fossiles,"  1822,  tom.  ii.  pt.  1.  pi.  x.,  figs.  3  and  12.  pi.  ix., 
fig.  11.  The  crown  must  have  projected  but  a  small  dis- 
tance beyond  that  of  the  adjoining  teeth,  and  have  been 
quite  concealed  by  the  lips,  as  in  the  Tapir,  not  forming 
a  projecting  tusk,  and  being  shorter  and  thicker  than  the 
canine  of  a  carnivorous  quadruped.  Like  the  canine  of 
the  Lophiodon  tapiroides  in  pi.  ix.  of  the  volume  cited,  the 
growth  of  the  present  tooth  was  completed  and  the  fang 
terminated  by  an  obtuse  solid  extremity:  but  it  differs 
in  the  fang  being  less  expanded  ;  it  is  at  no  part  so  thick 
as  the  base  of  the  enamelled  crown:  in  this  respect  it 
resembles  more  the  canine  of  the  Lophiodon  medivs^  tom. 
cit.,  pi.  X.  fig.  12,  but  the  crown  of  the  present  tooth  is 
proportionally  more  expanded  at  the  base.  The  propor- 
tions of  the  crown  more  nearly  resemble  those  in  the  Lo- 
phiodon Isselanus,  pi.  x.  fig.  3 ;  but  the  fang  is  ventricose  in 
that  species,  as  in  the  Lophiodon  tapiroides.  Cuvier  does 
not  give  a  figure  of  the  transverse  section  of  the  crown  of 
the  canine  in  any  of  his  specimens :  that  of  the  present 
tooth,  (fig.  105,  c)  is  very  characteristic,  and  resembles  the 
transverse  section  of  the  crown  of  the  teeth  of  the  great 
extinct  reptile  called  Pliosaurus ;  the  outer  surface  being 
nearly  flat,  and  the  rest  of  the  crown  so  convex  as  to  de- 
scribe a  semicircle :  a  ridge  of  enamel  along  each  border  of 
the  flattened  side  separates  it  from  the  convex  side  of  the 

crown.     The  Mammalian  nature  of  the  tooth  is  established 

X  2 
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by  the  entire  and  consolidated  fang.  The  flattened  sorface, 
(fig.  105,  B,)  is  gently  undulating,  convex  in  the  middle  and 
concave  at  each  side  near  the  ridges  in  the  transverse  di- 
rection :  the  crown  is  defended  by  two  layers  of  enamel : 
the  outer  and  thicker  layer  has  a  minutely  wrinkled  sur- 
face and  terminates  near  the  base  of  the  crown  by  a 
finely  plicated  border  (b,  a) ;  extending  lower  upon  the 
posterior  and  outer  than  upon  the  anterior  and  inner  sides 
of  the  crown.  The  thin  and  smooth  layer  of  the  enamel 
extends  to  and  defines  the  base  of  the  crown  (b,  J) ;  the 
outer  layer  being  coextensive  with  the  inner  one  only  at 
the  two  boundary  ridges,  and  the  inner  layer  being  ex- 
tended further  upon  the  tooth  at  its  anterior  and  inner 
sides.  The  length  of  this  tooth  must  have  been  three 
inches  when  entire ;  the  circumference  of  the  base  of  the 
crown  is  two  inches,  nine  lines.  From  its  close  resem- 
blance in  the  essential  characters  of  its  form  to  the  canines 
of  the  great  extinct  Tapiroid  Pachyderms,  and  the  appa- 
rent specific  distinctions  from  any  of  the  known  species 
of  Lopliiodon,  I  strongly  suspect  it  to  have  belonged  to  a 
Coryphodon  :  its  proportions  agree  with  those  of  the  molar 
teeth  of  the  Coryphodon  eocanus^  and  the  enamel  has  the 
same  delicate  wrinkled  surface ;  and,  although  in  the 
question  of  the  specific  identity  of  two  fossils  from  differ- 
ent localities,  identity  of  geological  formation  would,  of 
itself,  be  of  small  moment,  it  adds  to  the  probability 
arising  from  the  arguments  derived  from  organic  agree- 
ment. 


LOPHIODON,    OB 


Middle  phsUni  of  right  fore-foot,  nat.  size.    Eocene  Mairl,  Isle  of  n'ight. 

LOPHIODON,  OR  PAL^OTHEBIUM. 

The  fbaail  bone  above  figured  ia  a  median  phalanx  of 
the  right  fore-foot,  aad  was  submitted  to  me  as  the  bone 
of  an  Iguanodon.  There  ia,  in  fact,  a  considerable  general 
resemblance  between  the  middle  phalanges  of  this  great 
herbivoFoua  reptile  and  those  of  the  larger  hoofed  Mam- 
mals ;  but  with  respect  to  the  fossil  in  question,  the  con- 
figuration of  the  lateral  surfaces  for  the  attachment  of  the 
ligaments ;  the  production  of  the  inferior  border  of  the 
distal  articulation  into  a  process  (p)  for  the  inaertion  of 
the  flexor  tendon ;  and  the  greater  curvature  or  portion 
of  a  circle  described  by  the  distal  articular  extremity,  {e,  e,) 
which  indicates  a  greater  extent  and  freedom  of  flexion 
and  extension  of  the  toe  than  the  cold-blooded  reptiles 
possess ;  all  combine  to  prove  the  fossil  to  have  belonged 
to  the  more  active,  warmer-blooded  and  higher  organized 
Pachyderm.  It  agrees  moat  closely  with  the  characters 
of  the  correapouding  phalanges  in  the  large  Tapiroid  qua^ 
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drnpeds ;  and,  as  it  is  a  little  longer  in  proportion  to  its 
breadth  than  the  middle  phalanx  of  the  fore-foot  of  the 
Paleeotkerium  magnum,  figured  by  Cuvier,  '  OssemeDB  Foa- 
ailoB,"  4to,  1822,  pt.  xlix,  fig.  6,  it  may  probably  have  be- 
longed to  a  Lophiodon  or  Coryphodon.  I  owe  to  Sir 
Philip  EgerioQ  a  knowledge  of  tbia  rare  specimen ;  and 
to  tlie  Marchioness  of  Hastings,  of  whose  choice  collec- 
tion of  Fossil  Remains  it  forms  part,  the  permission  to 
describe  and  figure  it  for  the  present  work. 

Subjoined  is  an  inside  view  of  the  unique  specimen 
of  the  jaw  of  the  great  Tapiroid  Pachyderm,  Irani  the 
eocene  clay  near  Harwich. 


Coryphodon  eoctenus,  |  ni 


lAPHIODON    HINIMOS. 


PACHTDERMATA. 


TAPJROWA. 


Second  and  founh  moL-ire,  n; 


Eocene  Clay,  Bracklesham. 


LOPHIODON  MINIMUS.     Dwarf  Lopliiodon. 


Trc»-petiie  apict  de  Lophiodon. 


Vol,  ii.pt.  1.  p.  194. 


The  first  annoancemetit  of  the  former  existence  of  a 
small  Taplroid  Pachyderm,  in  the  eocene  deposits  of  Eng- 
land, on  the  sole  evidence  of  two  molar  teeth,  will  not 
be  received  without  scrupulous  examinatioD  of  its  validity 
by  Comparative  Anatomists,  who  know  how  many  and 
Tarions  MammaUa  resemble  the  Tapirs  in  the  configura- 
tion of  the  crown  of  the  molar  teeth,  especially  those  of 
the  lower  jaw,  to  which  the  fossils  in  question  belong. 

The  proboscidian  Dinothere,  the  marsupial  Notothere 
and  Diprotodon,  amongst  the  extinct  Mammalia;  the 
Kangaroo  and  the  Cetaceous  Manatee  amongst  the  living 
forms  of  the  class,  participate  with  the  Tapirs,  both  recent 
and  extinct,  in  having  the  grinding  surface  of  the  molar 
teeth  developed  into  two  principal  transverse  ridges,  aa 
ghewn  in  the  fossil  molar  tooth,  fig.  107,  a  and  b.  But, 
setting  a^de  the  Dinothere  and  the  large  extinct  marsupial 
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Pacliydenns  by  reason  of  their  vastly  superior  size,  the 
latter  also  having  the  two  ridges  of  the  grinding  sur&ce 
relatively  thinner  and  higher ;  and  limiting  the  present 
comparison  to  those  molar  teeth  of  the  animals  more 
nearly  equal  in  size  to  the  species  indicated  by  the  fossils ; 
we  find  that  the  molars  of  the  Kangaroos,  both  recent 
and  extinct,  differ  in  the  longitudinal  ridge  which  unites 
together  the  two  transverse  ridges,  by  crossing  the  middle 
of  the  valley ;  while  those  of  the  Manatee  have  the  two 
principal  transverse  ridges  lower  and  thicker,  their  angles 
are  not  bent  forward,  the  posterior  transverse  basal  ridge, 
or  "  talon,*"  is  relatively  larger  and  higher,  the  anterior 
talon  is  wanting,  and  the  fangs  descend  in  parallel  lines, 
or  slightly  converge  near  their  extremities. 

The  fosHil  tooth  in  question,  on  the  other  hand,  com- 
bines the  more  obvious  and  common  character  of  the 
double-ridged  grinding  surface  with  those  minor  modifica- 
tions, which  distinguish  the  molars  of  the  Tapir  from  those 
of  the  Kangaroo  and  Manatee.  Both  angles  of  the  ridges 
are  slightly  bent  forwards,  making  the  fore-part  of  each 
ridge  concave ;  a  secondary  ridge  is  continued  from  the 
outer  angle  of  each  of  the  primary  ones,  from  the  posterior 
one  to  the  intermediate  valley,  from  the  anterior  one  to 
the  anterior  basal  ridge,  or  talon.  From  this  talon  a 
ridge  extends  along  the  outside  of  the  base  of  the  anterior 
primary  ridge,  and  swells  into  a  small  tubercle  at  the 
outer  angle  of  the  middle  valley :  this  little  character  is 
repeated,  also,  in  the  molar  teeth  of  the  Tapir ;  but  not 
in  those  of  the  Kangaroo  or  Manatee.  Compared  with  the 
corresponding  tooth,  viz.  the  third  or  fourth  molar,  right 
side,  lower  jaw,  in  the  American  or  Indian  Tapirs,  the 
following  differences  are  noticeable :  the  anterior  principal 
transverse  eminence  is  relatively  smaller  in  the  fossil,  and 
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its  exterior  basal  ridge  is  stroDger:  the  whole  tooth  is, 
likewise,  smaller  by  one  third  than  its  analogue  in  the 
permanent  series  of  teeth  of  the  existing  Tapirs. 

The  difference  in  the  superior  size  of  the  anterior  talon 
and  external  basal  ridge  approximates  the  fossil  tooth 
to  the  extinct  subgenus  of  Tapiroids,  which  Cuvier  has 
called  LopModon^  as  will  be  evident  by  comparing  the  fossil 
(fig.  108,  a  and  S)  with  the  figure  of  the  penultimate  molar, 
right  side,  lower  jaw,  of  the  LopModon  minimus^ — a  species, 
moreover,  precisely  corresponding  in  size  with  our  EngUsh 
fossil, — in  the  *  Ossemens  Fossiles,**  4to.  1822,  vol.  ii.  pt.  1, 
'  Animaux  Fossiles  voisins  des  Tapirs,"*  pi.  x. 

More  decisive  evidence  of  the  special  relation  of  the  pre- 
sent fossils  to  the  Lophiodont  section  of  the  Tapiroid 
family,  is  yielded  by  the  smaller  tooth  (fig.  108,  p  2), 
next  to  be  described.  This  tooth  was  found  close  to  the 
preceding,  in  the  formation  of  eocene  clay,  which  immedi- 
ately overlies  the  chalk  at  Bracklesham.  Compared  with 
the  recent  Tapirs,  it  presents  the  same  general  modification 
of  the  crown,  as  does  the  premolar  tooth  with  which  the 
series  of  the  six  grinding  teeth  commences  in  both  Indian 
and  American  Tapirs.  But,  in  the  fossil,  the  anterior  talon 
is  by  no  means  so  large  or  so  much  produced :  the  second 
eminence  is  relatively  broader :  the  third  transverse  emi- 
nence, instead  of  a  concavity,  presents  a  prominence  with  a 
ridge  on  each  side  of  its  base,  and  a  third  intermediate  one 
connecting  it  with  the  second  eminence  of  the  crown :  in  all 
those  characters  our  fossil  agrees  more  closely  with  the  Lo- 
pModon^ as  may  be  seen  by  comparing  fig.  108,^  2,  with 
the  tooth  i,  fig.  1.  pi.  i.  of  the  volume  of  the  'Ossemens 
Fossiles,^  above  cited,  representing  the  jaw  of  a  larger 
species  of  LopModon,  But  the  question  of  the  subgenus  of 
Tapiroid^  to  which  the  Bracklesham  fossils  are  referable,  is 
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nuMV  muH^uiviH^aUy  JooiJihI  by  the  evidence  of  a  smaller 
|m*uml«r  twth  antorior  to  the  entire  one  figured,  (fig.  108, 
i>  1%)  sliowu  by  the  remains  of  the  posterior  fang,  and 
iKo  5svH^kot  of  tho  anterior  fang,  which  are  fortunately 
|mN!8\^t\\Hl  iw  the  fragment  of  the  lower  jaw  adhering  to  the 
%^iuv  uvlh.  In  the  true  Tapirs,  both  recent  and  fossil,* 
^^^^^\  ibo  tJrst  of  the  molar  series  has  the  compressed 
l^stilic^tKai  of  the  crown  exemplified  by  the  tooth  (fig. 
UV<  M  ;*)  ;  the  second  presents  the  normal  quadrate  crown 
^Uh  I  ho  two  transverse  ridges.  In  the  Lophiodon,  the 
UlU't  structure  is  manifested  only  by  the  last  three  teeth, 
s^  tho  true  molars ;  the  compressed  form  being  retained  by 
M  the  three  anterior  or  premolars,  the  first  of  which  is 
vory  small  and  simple,  but  implanted  by  two  fangs :  the 
^rt^Hcrved  fang  and  socket  of  the  tooth  that  preceded  the 
ontire  premolar  in  the  fossil  under  consideration,  indicate 
tlio  small  size  characteristic  of  the  first  premolar  of  a  Lo- 
phiodon, and  the  form  of  a  crown  of  the  second  premolar 
in  place,  leaves  only  one  other  question  for  consideration 
before  deciding  upon  its  reference  to  Lophiodon  or  Tapir, 

Both  the  first  and  second  of  the  deciduous  series  of  mo- 
lars of  the  lower  jaw  of  the  young  Tapir  present  the  com- 
pressed, subtriangular  form  of  crown  exemplified  by  the 
fossil  tooth  (fig.  108,  p  2)  ;  and,  though  there  are  well- 
marked  difierences  in  the  details  of  configuration,  it 
might  be  argued  that  this  small  fossil  tooth  was  the  se- 
cond deciduous  molar  of  an  extinct  species  of  Tapir.  This 
objection,  however,  is  met  by  the  facts,  that  the  second 
deciduous  molar  of  the  Tapir,  when  its  crown  has  been 
as  much  used  in  mastication  as  the  tooth  in  fig.  108,  has 
shorter  and  more  divergent  fangs ;  and  that  in  the  same 
extent  of  jaw  as  is  preserved  with  the  fossil,  there  would 

*  Tapir  priscuSf  Kaup,  Tapir  Avemensis,  Croizet. 
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be  a  portion  of  the  reserve-socket  for  the  germ  of  the  suc- 
ceeding molar  tooth,  of  which  there  is  no  trace  in  the  fossil. 

The  tooth  in  question  must  therefore  be  regarded  as 
a  permanent  premolar,  and  as  the  second  in  the  series; 
and  the  fossil  is  accordingly  proved  to  belong  to  a  species 
of  Lophiodon.  The  premolar  {p  2)  bears  the  same  pro- 
portion to  the  true  molar  (a  and  J),  as  the  premolar  of 
the  larger  species  of  LopModon  exhibits  in  the  entire  se- 
ries of  the  lower  jaw  figured  by  Cuvler  in  the  volume 
above  cited,  pi.  I.  Both  teeth  in  fig.  108  belong  to  the 
same  side  of  the  lower  jaw,  most  probably  to  the  same 
lower  jaw,  and  they  offer  no  characters  by  which  they  can 
be  distinguished  from  the  LopModon  minimus — the  "  tr^s- 
petite  esp^ce  d'^Argenton,'*''  described  by  Cuvier  in  the 
volume  cited  at  p.  194. 

In  the  posthumous  edition  of  the  '  Ossemens  Fossiles,^ 
8vo.  1834,  vol.  Hi.  p.  362,  a  note  is  appended  to  the  ar- 
ticle on  the  Lophlodons,  in  which  M.  de  Basterot,  "  jeune 
Naturaliste  Anglais,^  is  cited  as  having  maintained  an 
opinion  in  a  paper  read  to  the  "Soci^t^  d'Histoire  Na- 
turelle  de  Paris,'^  that  the  freshwater  marls  in  central 
France,  from  which  the  remains  of  the  Lophlodons  had 
been  derived,  belonged  to  the  formation  of  the  plastic  clay 
and  lignite,  which  immediately  succeed  the  chalk. 

The  determination  of  the  Lophiodon  minimus  in  the 
plastic  clay,  overlying  the  chalk  at  Bracklesham  on  the 
Sussex  coast,  affords  satisfactory  confirmation  of  the  high 
antiquity  of  the  epoch  of  the  tapiroid  Pachyderms  In  the 
tertiary  division  of  geological  time. 


PACHTDERMATA. 


PALJEOTHERWM. 


Skeleton  of  Palieotlierium  magnum,  aa  restored  b;  Cniier. 
Jgth  nat.  KM. 


PAL^OTHERIUM  MAGNUM.    The  Gfreat 
Paleothere. 

Palaotheriam  magnum,  Cuvieh,  Annalei  da  Museum,  iii,  pp.  365,  442.  tL 

p,  SG6.  ix.  pp.  IG,  29  ;  OuemenB  Fosolea,  (am.  iiL 

The  genus  Palaotherium  waa  founded  by  Cuvier,  and 
several  species  restored  bj  the  masterly  detcrmiDations  of 
the  detached  and  fragmentary  fossils  successively  disco- 
vered in  the  gypsum  quarries  of  Montmartre,  and  sub- 
mitted to  the  great  Anatomist,  who  may  be  said  to  have 
baaed  the  science  of  Palfeontology  on  the  immortal  Me- 
moirs descriptive  of  the  present  and  allied  extinct  Pachy- 
derms of  the  Paris  Basin,  which  form  the  third  volume  of 
the  4to.  editions  of  the  '  Ossemens  Fossiles.'' 

The  dental  formula  of  the  genus  Palteotherimn,  is: — i.  |lj, 
c.  4-i,^.  *-l,  m.  i-i,  =  44 ; — that  is,  there  are  three  ii 
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in  each  intermaxillary  bone  and  three  on  each  side  of  the 
corresponding  part  of  the  lower  jaw ;  one  canine  tooth, 
four  premolars,  and  three  true  molars,  on  each  side  of 
both  jaws.  The  Palseothere  has  three  toes  on  txith  the 
fore  and  hind  feet,  and  the  naeal  bones  elevated,  as  in 
the  Tapir,  which  animal  it  must  have  nearly  resembled 
in  its  general  form. 

The  present  species  surpassed  the  largest  Tapirs  in  its 
size,  which  equalled  that  of  the  Horse  ;  and  all  the  Palseo- 
theres  differed  from  the  Tapir  in  having  one  toe  less  upon 
the  tore-foot,  and  also  in  the  structure  of  both  premolar 
and  molar  teeth,  which  more  resemble  those  of  the  Bhi- 
noceros. 

Of  the  characters  of  the  true  molars  of  the  upper  jaw, 
a  clear  idea  may  be  gained  by  the  subjoined  figure  of  the 
first  or  second  of  that  series,  which  was  discovered  in  the 
ti'eshwater  eocene  marl  at  Seafield  in  the  Isle  of  Wight. 

F^.  110. 


* j'\^gfii''^"rj^ 


Upper  laoLor  tooth,  Palaothen 


The  crown  is  almost  a  cube  with  a  square  grlndiug 
surface,  divided  into  two  lobes  by  an  oblique  fissure.  A,  con- 
tinued from  near  the  middle  of  the  inner  surface  of  the 
crown  obliquely  outwards  and  forwards,  two-tliirds  across 


318  PALiEOTUERIUM. 

the  tooth,  where  it  expands  into  a  wide  and  deep  depres- 
won.  The  convex  inner  sides  of  the  lobes  <?,  <?,  are  bor- 
dortnl  ut^ar  their  base  by  a  ridge.  The  outer  surface  of 
i^ch  IoIk*  154  ^*ntly  hollowed  out  from  side  to  side  at  d^  d, 
tho  hollows  iK'iug  lH>unded  by  three  longitudinal  ridges. 
Tho  jHWterior  lobe  is  subdivided  by  a  short  and  wide  fis- 
5iurt^  ti»  which  is  expanded  and  deepened  at  its  extremity, 
like  the  tUsure  6.  These  fissures  are  formed  by  folds  of 
the  ca|v$ule  or  bag  of  the  formative  matrix  of  the  tooth ; 
and  as  the  capsule  supports  the  organ  which  forms  the 
enamel,  the  edges  of  the  folds  of  enamel  so  formed,  are 
exposed  by  the  wearing  away  of  the  grinding  surface  of 
the  tooth,  and  being  harder  than  the  dentine  or  central 
substance  of  the  tooth,  they  stand  up  above  it  like  the 
exterior  border  of  enamel  surrounding  the  tooth.  In 
specimens  of  fossil  molar  teeth  of  aged  animals  in  which 
the  crown  has  been  much  worn,  the  more  shallow  beginnings 
of  the  enamel  folds  are  worn  out,  and  only  the  deeper  ter- 
minal depressions  remain,  forming,  as  in  fig.  113,  detached 
islands  of  enamel  instead  of  the  peninsulas  which  charac- 
terise the  grinding  surface  of  the  molars  of  younger  animals. 
It  is  requisite  to  bear  in  mind  these  changes  of  the  pattern 
of  the  grinding  surface  of  the  complex  molars  of  the  Her- 
bivora  in  determining  the  nature  of  a  fossil  tooth,  lest 
differences  due  to  age  should  be  mistaken  for  the  dis- 
tinguishing characters  of  species  or  genera. 

I  have,  as  yet,  seen  no  other  unequivocal  relic  of  the 
largest  species  of  true  Palaeothere.  For  the  opportunity 
of  examining  the  fossil  figured,  I  am  indebted  to  the  Rev. 
T.  Darwin  Fox,  M.A. 


PAL.£OTaBRIUIi(    MEDIUM, 


PACHYDERMATA. 
Fig.  111. 


Upper  malfir, 
FaiKatheriam  mtdium. 
BinBlead,  lale  of  Wight. 


Germ  of  lut  nppri  molar,  ni 
size,  Pa/aolheriaBi  medial 
Binatead,  Isle  of  Wight. 


PAL^.OTHERIUM  MEDIUM.    Cuv. 
The  Middle-eized  Paleotliere. 

Moerr  of  the  PalseotheriaD  fossila  that  have  beea  col- 
lected from  the  quarries  of  the  hard  freshwater  marls  of 
the  Isle  of  Wight,  belong  to  the  species  called  by  Cuvier 
Paleeotkerium  medmm.  This  animal  was  about  one  sixth 
smaller  than  the  American  Tapir,  but  stood  higher  on 
its  legs,  and  had  longer  and  more  delicate  feet.  The 
grinding  teeth  are  proportionally  larger  than  in  the  Tapir. 
In  the  specimen  of  the  penultimate  molar,  (fig.  Ill,)  the 
prominent  angles  formed  by  the  coronal  border  of  the 
enamel  which  covers  the  outer  depressions  of  the  tooth, 
are  more  marked  than  in  the  molar  of  the  Palaotherimn 
magnum,  but  this  is  owing  to  the  crown  being  more  deeply 
worn,  which  has  also  reduced  the  posterior  fold  («)  to  its 
insular  form  :  a  small  portion,  however,  of  this  part  of  the 
grinder  is  broken  away  in  the  specimen.  The  Inner  prin- 
cipal fold  (6)  retains  its  peninsular  character. 
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The  last  molar  tooth  has  a  more  oblong  crown  than  the 
preceding  ones,  the  grinding  surface  of  the  tooth  being 
more  extended  in  the  axis  of  the  jaw ;  but  the  posterior 
margin  of  the  tooth  is  narrower,  and  the  crown  approaches 
more  to  the  triangular  fonn.  In  the  collection  of  S.  P. 
Pratt  Esq.,  F.G.S.,  there  is  a  fine  specimen  of  the  germ 
or  newly-formed  crown  of  tlie  last  molar  tooth,  from  the 
right  side  of  the  upper  jaw,  fig.  J 12. 

The  two  concave  enamelled  surfaces,  rf,  rf,  separated 
by  the  three  salient  ridges,  which  form  the  outer  wall 
of  the  crown,  are  strongly  inclined  inwards  as  they  extend 
downwards;  and  each  concave  surface  is  produced  into 
a  point :  the  enamelled  summits  of  which  are  entire. 
Descending  folds  of  the  formative  matrix  of  the  tooth 
have  left  corresponding  sinuous  depressions  on  the  surface 
of  the  crown :  one  of  these  (6)  extends  in  a  sigmoid  form 
from  the  internal  to  near  the  middle  of  the  external 
wall ;  a  second,  (a)  which  begins  by  a  deep  fossa  at  the  pos- 
terior border  of  the  tooth  crosses  the  preceding,  and  extends 
to  within  a  short  distance  of  the  anterior  border  :  a  ridge  is 
continued  from  each  external  angle  of  the  crown  first  down- 
wards, and  then  inwards  to  the  opposite  internal  angle ;  at 
the  posterior  angle  it  is  continued  into  a  prominent  conical 
lobe ;  the  ridge  continued  to  the  anterior  angle  surrounds 
the  base  of  a  larger  and  higher  one,  which  Ouvier  has 
termed  the  intermediate  lobe.  At  the  comuiencement  of 
mastication,  the  dentine  is  first  exposed  upon  the  outer  zig- 
-zag ridge,  and  being  bound  by  two  parallel  lines  of  ena- 
mel, a  double  crescent  is  produced,  like  that  on  the  outer 
half  of  the  tooth  of  a  Buminant  quadruped ;  but  as  masti- 
cation proceeds  in  the  Palaeothere,  the  second  or  internal 
crescent  of  enamel  is  soon  obliterated.  The  field  of  den- 
tine is  widened  and  bounded  by  the  peripheral  ridge  of 
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enamel,  from  which  the  two  oblique  peninsular  folds  are 
continued  into  the  hody  of  the  tooth,  corresponding  with 
the  primitive  depressions  on  its  surface,  displayed  by  the 
germ  of  the  molar  here  described  (tig.  112). 

/^.  133.  f^.  114. 


t'int  premolai,  nat. 
Much  worn  upper  molar,  nat.  wie.      Palaollieritm 

■iia.     PuiaoOieriiim  crataam ;  mediam ;     Binstead, 

BinMead,  lele  ofWighc.  late  of  Wiglit. 

The  opposite  condition  of  the  grinding  surface  is  shewn 
in  a  molar  tooth  of  a  Palajothere  (fig.  113),  from  the  lower 
freshwater  formation  at  Binstead;  the  valleys,  a  and  b. 
Are  both  reduced  to  islands  of  enamel.  The  specimen  is 
in  the  Museum  of  the  Geological  Society. 

The  first  premolar  (fig.  114)  is  the  smallest  and  most 
simple  of  tlie  series :  its  crown  is  narrower  transversely ; 
the  two  outer  depressions  are  shallower:  there  is  a  longitu- 
dinal depression  along  the  inner  side  of  the  grinding  sur- 
face, bounded  behind  by  a  prominent  ridge  :  the  unworn 
crown  forms  an  elongate  cone ;  but  the  surface  is  soon 
reduced  to  an  uniform  flat  tract  of  dentine,  in  which  state 
this  tooth  is  commonly  found.  The  specimen  figured, 
from  the  Binstead  quarry,  is  from  a  young  animal.  In  the 
second  premolar  the  internal  fold  is  nearer  the  anterior 
border  of  the  crown  than  in  the  third  and  fourth  pro- 
molars,  which  differ  from  the  true  molars  only  by  a  slight 
inferiority  of  size. 
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PAL^OTHERIUM  CRASSUM. 

Thb  molar  teeth  of  tlic  lower  jaw  are,  as  is  usual  in  the 
herbivorous  Mammalia,  narrower  transversely,  and  of  a 
more  simple  structure  than  those  to  which  they  are  opposed 
ahove.  In  the  present  genus  they  are  seven  in  number  on 
each  side  of  the  loner  jaw  ;  the  first  is  the  smallest,  and  has 
a  simple  compressed  conical  crowa :  the  rest  have  their 
outer  part  formed  of  two  half  cylinders,  except  the  se- 
venth, which  has  a  third  smaller  semi-cylindrical  lobe. 
Of  such  a  tooth,  which  was  obtained  from  the  Seafield 
quarry,  Isle  of  Wiglit,  two  views  of  the  recently  formed 
crown  are  subjoined  (fig.  115) :  a  is  the  outer  side,  shew- 
Fig-  115.  '"S  *^'^  f*'"'^  above  described  ;  i  is  the 

^^^^^"  inner   side,    shewing    the   longitudinal 

^^^^^^^^     depressions  which  penetrate  the  outer 
^^^^^HB     lobes  or  convexities.     This  tooth,  which 
^^H^^BB    is  rather  less  than  the  corresponding  one 
^^  ^^K3      ^f  jijg  PaliEOtkeriiim  crassum,  figured  by 
Cuvier,  ('  Ossemens  Fossiles,'  4to,  1822, 
torn.  iii.  pi.  1,  g,)  must  have  belonged 
to  a  young  animal.     It  had  probably 
not  cut  the  gum ;  certainly  not  come 
iutouse,  for  the  margins  of  the  crescentic 
summits  of  the  three  lobes  are  unworn. 
In  the  grinding  surface  of  the  tooth 
(fig.  116),   which   is   the  fifth   of  the 
molar  series  of  the  lower  jaw,  and  the 
first  of  the  three  true  molars,  the  two 
3  united   by  a  continuous 

Fifth  lower  molar,  nat.  e     -•        ■  .       ■ 

size.  Fatautlxrium  cria-    tract  oi  dentme,  the  intermediate  wall 
wTgiit.  ""     '    '  *  °    of  enamel  having  been  worn  down. 


Last  lower  molar. 
«iie.  Palienthtre.  Ec 
nuirl,  ItU  of  Wight- 
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PAL.EOTHERIUM  MINUS. 

Of  this  elegant  species,  the  freshwater  eocene  deposits 
of  the  Isle  of  Wight  have  fiirnished  several  specimens 
more  entire  and  better  preserved  than  those  of  the  larger 
Palaeotheres.  The  collection  submitted  to  my  examina- 
nation  by  the  Rev.  Darwin  Fox,  in  1838,*  included  a 
portion  of  the  base  of  the  skull,  the  right  ramus  of  the  lower 
jaw  with  all  the  molars,  except  the  first  small  spurious  one 
(fig.  117),  the  proximal  end  of  the  right  radius,  and  the 
shaft  and  distal  end  of  the  right  tibia. 

Fig.  117. 


Portion  of  lower  jaw,  nat.  size.     Seafield,  Isle  of  Wight. 

Mr.  Wickham  Flower,  F.G.S.,  possesses  the  shaft  and 
distal  articular  end  of  the  humerus  of  a  species  of  Palseo- 
therium,  of  the  size  of  P.  crassmn^  which  was  obtained  from 
the  eocene  clay  at  Hordwell  Cliffy,  Hampshire:  the  spe- 
cimen is  black  and  heavily  impregnated  with  mineral 
matter.  A  lower  molar  tooth,  of  apparently  the  same 
species  of  Palseothere,  was  discovered  at  the  same  place. 

A  single  incisor,  apparently  of  the  lower  jaw  of  the 
Palseotherium  medium,  illustrates  the  identity  in  form  and 
structure  of  the  cutting  teeth,  as  of  the  canines  and  molars 
of  the  species  of  the  freshwater  eocene  deposits  of  the  Isle 

*  Geological  Transactions,  vol.  vi.,  second  series,  p.  41. 
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Fi<j.  118. 


of  Wight,  with  that  of  the  gypHum  of  Montmartre :  the 
trcncliunt  Huininit  of  the  wedge-shaped  crown  has  been 
worn  (h)wu  by  une  in  the  specimen  figured  (fig.  US), 
shewing  the  great  antcro-posterior  breadth,  which  increases 
to  the  base  or  commencement  of  the  long  subcompressed 
fang. 

The  more  complete  remains  of  the  Pa- 
licotheria  recovered  from  the  gypsum  beds 
of  the  Paris  Basin,  revealed  to  Cuvier  that 
thin  ancient  genus  of  the  Pachyderms  had  the 
HUine  number  of  incisive  teeth  as  the  Tapir, 
viz.  six  in  the  upper  and  six  in  the  under 
jaw ;  but  they  are  more  equal  in  size,  the 
liuihor ;  nut.  ^^^temiost  of  the  upper  jaw  being  not  so  large, 
hi7.c. i»uiaotlurc ;    j^j  that  of  tlic  lowcr  law  not   so  small  in 

liiiiHtcau,  IhIc  of  ^ 

Wigiit.  proportion  as  in  the  Tapir.    The  canine  teeth 

of  the  PaUcothere  had  relatively  longer  crowns  than  in  the 
Coryphodon,  but  were  concealed  by  the  lips  as  in  that  ani- 
mal, the  Lo])liiodons,  and  the  modern  Tapir. 


Fig.\\9. 


Palaotheiiuiii  niagnum. 


RHINOCEROS    TICHORHIMJS. 


Portinn  of  skull  of  RhinoceroB,  from  Newer  Pliocene  at  Chaith«ni,  Kent. 


RHINOCEROS  TICHORHINUS.      TichorHne  two- 
homed  Rhinoceros. 


Hiinoarosiiciorhiaaa,  oaBh.i«aii7iesdois<mnh.  CuviBtit  Asnales  dn  MuB^nm, 
torn.  iii.,p,  46.  OaeemenB  FoB- 
Mlea,  4to,  1B2-2.T01.U.  pt.  i. 

The  first  notice  and  figure  of  fossil  remains  referable 
to  the  genus  Bhinoceroi,  occurs  in  a  quaint  and  extremely 
rare  old  tract  entitled,  "Chartham  News,  or,  A  Brief 
Relation  of  some  strange  Bones  there  lately  digged  up,  in 
some  grounds  of  Mr.  John  Somner  of  Canterbury :  writ- 
tea  by  his  brother,  Mr,  William  Somner,  late  auditor  of 
Christ  Church,  Canterbury,  and  register  of  the  Arch- 
bishop's court  there,  before  his  death. — London  :  Printed 
■for  T.  Garthwait,  1669."     {4to,  pp.  10,  with  a  plate.) 
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**  N«twH  from  Chartlmin  in  Kent. — Although  it  may, 
aii<l  |mt1iii|w  iiniHi  be  ^ifranted,  that  miracles  (strictly  ub- 
<l<;rHt(>o(l)  iini  loii^  Hinco  ceased ;  yet  in  the  latitude  of 
till*  notion,  (*oinpri*lieiuling  all  things  unconth  and  Btrange, 
(mirtinttd^  iih  well  an  miracula ;  wonders  as  well  as  mirades,) 
i\wy  an*  not  ho  ;  but  do,  more  or  less,  somewhere  or  other 
d/iyly  I'xiTt  and  hIumv  thomselvcs,  Dies  diem  doe^^  After 
li  flin^  lit  tlio  '*  Now  lights  that  are  now-a-days  mndi 
criiMl  ii|»,^'  and  loaving  those  ^^  spiritual  mountebanks  and 
tlioir  ronntorfoit  wnro/"* — a  race  still  far  from  being  ex- 
tinrt, — tlio  worthy  *  Rogister^  proceeds  "to  the  matter-of- 
fiict  ihvwr 

'*  Mr.  .lohii  Soiiiiior,  in  the  month  of  September,  1668, 
Hinking  ii  well  at  a  new  house  of  his  in  Ghartham,  a  yil- 
liigi^  abont  three  miles  from  Canterbury,  towards  Ash- 
ford,  on  a  shelving  ground  or  banksidc,  within  twelve  rods 
of  the  river,  running  from  thence  to  Canterbury  and  to 
Sandwich  Haven;  and,  digging  for  that  purpose  about 
seventeen  feet  deep,  through  gravelly  and  chalky  ground 
and  two  feet  into  the  springs ;  there  met  with,  took,  and 
turned  up  a  parcel  of  strange  and  monstrous  bones,  some 
whole,  some  broken,  together  with  four  teeth,  perfect 
and  sound,  but  in  a  mauuer  petrified  and  turned  into 
stone,  weighing  (each  tooth)  something  above  half  a  pound, 
and  almost  as  big,  some  of  them,  as  a  man'*s  fist.**^ 

Alluding  to  the  notices  of  the  remains  of  giants  which 
were  current  in  the  philosophical  and  other  works  of  the  time, 
the  author  judiciously  remarks : — *'  And  so  we  must  have 
judged  of  these  teeth  and  of  the  body  to  which  they  be- 
longed ;  had  not  other  bones  been  found  with  them,  which 
could  not  be  man^s  bones.^^  "  Some  that  have  seen  them,'' 
he  proceeds  to  say,  "by  the  teeth  and  some  other  cir- 
cumstances, are  of  opinion,  that  they  are  the  bones  of 
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an  Hippopotamus,  or  Equus  fluvialis,  that  is,  a  River- 
horse  ;  for  a  Sea-horse,  as  commouly  understood  and  ex- 
hibited, is  a  fictitious  thing.  Yet  Pliny  makes  Hippopo- 
tamum  ('  mari,  terrse,  amni  communem,')  to  belong  to  sea, 
land,  and  rivers.  But  what  are  the  diflferences  and  proper- 
ties of  each  kind,  I  leave  others  to  inquire.  The  earth, 
or  mould  about  them,  and  in  which  they  all  lay,  being  like 
a  seorearth  or  fulling  earth  has  not  a  stone  in  it,  unless  you 
dig  three  feet  deeper,  and  then  it  rises  a  perfect  gravel.'^ 

This  last  passage  gives  a  more  exact  knowledge  of  the 
matrix  of  the  fossils  than  is  usually  found  in  analogous 
notices :  we  readily  recognise  in  it  the  post-pliocene  brick- 
earth  and  drift  which  have  since  yielded,  especially  in  the 
counties  of  Kent,  Surrey,  and  Essex,  so  rich  a  harvest  of 
the  remains  of  great  extinct  Pachyderms. 

"  So  have  you  the  story,  an  account,  if  you  please,  of 
what  was  found,  where,  when,  and  upon  what  occasion. 
For  more  public  satisfaction,  and  to  facilitate  the  disco- 
very ;  at  least  to  help  such  as  are  minded  to  employ  their 
skill  in  guessing  and  judging  of  the  creature,  whose  remains 
these  are,  what  it  was  for  kind ;  we  have  by  and  with 
the  help  of  an  able  limner,  adventured  on  a  scheme  or 
figure  of  several  of  the  teeth  and  bones,  with  their  re- 
spective dimensions  of  breadth,  length,  and  thickness.**^ 

"  No  man,  we  conceive,  not  willing  to  be  censured  of 
rashness,  will  be  very  forward  to  divine,  much  less  to 
define  or  determine  what  the  creature  was ;  and,  doubt- 
less, dubious  enough  it  is,  whether  of  the  twain,  the  sea, 
or  the  land,  may  more  rightly  lay  claim  unto  it." 

Mr.  Somner  having,  nevertheless,  "  taken  a  large  time 
of  consideration  of  all  particulars  and  circumstances  fit 
to  be  duly  and  deliberately  weighed  and  observed  in 
the  case,"  adventures  to  conjecture  it  to  be  "  some  sea-bred 
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oroaturo  ;'*^  and  then  proceeds  to  discnss  at  length  the  ques- 
tion, "  How  it  possibly  came  there !  Piscis  in  arido  V*  with 
its  four  following  branches  : — 

"1.  Whether  the  situation  and  condition,  face  and  figure 
of  the  place,  may  possibly  admit  of  the  sea''8  once  insi- 
nuating itself  thither  ? 

"  2.  Whether  (that  possibility  being  granted  or  evinced) 
th<»  sea  <li(l  ever  actually  insinuate  itself  so  far  as  to  this 
plac(»,  and  when ! 

"  3.  How,  in  probability,  and  when,  this  valley  or  level 
beuig  once  sojv-laud,  should  come  to  be  so  quite  deserted 
and  forsaken  of  the  sea,  as  it  is  at  this  day,  the  sea  not 
approaching  by  so  many,  a  dozen,  miles  or  more  ? 

"  4.  IJy  what  means  the  sea,  once  having  its  play  there, 
til  is  creature  comes  to  lodge  and  be  found  so  deep  in  the 
ground,  and  under  such  a  shelving  bank  ?**'* 

Our  limits  compel  us  to  terminate  here  the  quotations, 
and  to  refer  the  geologist,  interested  in  such  early  at- 
teni[)t8  to  solve  the  problems  relating  to  the  changes  in 
the  earth's  surface,  to  the  pamphlet  itself,  of  which  a 
coj)y  exists  in  the  King's  Library  in  the  British  Museum, 
or  to  the  rei)rint  of  it  in  the  Philosophical  Transactions 
for  1 701,  No.  272,  p.  882. 

With  the  inquiry  into  the  causes  of  the  sea'*s  progress 
and  retreat  in  Kent,  as  evidenced  by  the  supposed  "  sea- 
bred  monster,^'  we  have  here,  in  fact,  the  less  concern, 
since  we  shall  be  able  to  shew  that  it  belonged  to  a 
terr(»8trial  genus  of  quadruped. 

The  figures  of  two  of  its  teeth,  "part  of  what  the 
author  intended,  if  he  had  lived,"'  are  so  exact,  and  the 
progress  of  Comparative  Anatomy  since  1668  has  been 
so  immense,  that  they  may  now  be  determined,  without 
much  laudable  ingenuity  or  blameable  rashness,  to   have 
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belonged  to  a  Uliiiioceros,  and  to  liave  come  from  the 
middle  of  the  molar  series  of  the  upper  jaw.  Bat  we  are 
fortunately  enabled  to  go  further,  and  inquire  into  the 
exact  species  of  Rhinoceros  to  which  they  belonged :  for 
the  identical  fossils  discovered  at  Chartham  are  now  pre- 
served in  the  British  Museum.  They  are  noticed  by 
Kehemiah  Grew  in  liis  '  Catalogue  of  the  Rarities  of 
Gresham  College,'  p.  254 ;  and  were  doubtless  transferred 
to  their  present  depository  along  with  the  other  objects 
contained  in  the  ancient  Museum  of  the  Royal  Society. 

The  annexed  cut  (Hg.  122)  Is  an  original  figure  of  the 
best  preserved  of  the  molar  teeth  from  Chartham :  it  is 

Fig.  }22. 


Upper  didIbt  tooth  of  BldnooeToi  lichoriiiua,  Newci  Pliocene,  CharCliBDi,  Kent. 

the  fifth  or  sixth  molar  of  the  right  side.  It  well  exem- 
plifies the  close  analogy  of  the  molars  of  the  Rhinoceros 
to  those  of  the  Pala;otherium  (see  fig.  110).  We  per- 
ceive the  same  cubical  form  of  the  crown ;  the  grinding 
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surface  of  which  is  similarly  broken  by  a  deep  valley, 
(a,)  extending  from  the  posterior  margin  nearly  half-way 
across,  and  by  a  deeper  and  longer  valley,  J,  commencing 
from  the  middle  of  the  inner  side  of  the  crown,  and 
expanding  and  partly  dividing  into  two  deep  depressions 
near  its  opposite  extremity.  The  principal  difference  by 
which  the  upper  molars  of  the  Rhinoceros  may  be  dis- 
tinguished, independently  of  their  greater  size,  from  those 
of  the  Palseotherium,  is  the  much  inferior  depth  of  the 
two  longitudinal  depressions  {d  d)  on  the  outer  side  of 
the  tooth,  and  the  feeble  development  of  their  boundary 
ridges.  In  the  Palseotherium,  a  slight  rising  may  be 
discerned  at  the  bottom  of  each  of  the  two  deep  outer 
pressions  (see  fig.  112)  :  this  rising  is  much  increased  in 
the  Rhinoceros,  and  gains  the  level  of  the  borders  of  the 
depressions,  giving  an  undulating  character  to  the  outer 
surface  of  the  tooth.  The  changes  produced  by  age  and 
progressive  wearing  away  of  the  grinding  surface  will  be 
illustrated  by  subsequent  specimens. 

One  of  the  "strange  and  monstrous  bones'"  exhumed 
with  the  teeth  at  Chartham  (fig.  121),  is  described  by 
Grew*  as  "part  of  the  far  cheek,  with  both  the  ends 
and  the  sockets  of  the  teeth  broken  off.'^  He  compares 
it  with  the  corresponding  part  of  the  Hippopotamus  ;  and, 
finding  "  that  the  orbit  of  the  eye  is  neither  so  roimd 
nor  so  big,  yet  the  teeth  far  bigger  ;**^  that  the  forehead 
stands  higher  than  the  eye,  whilst  in  the  Hippopotamus 
"it  lies  so  low,  that  it  looks  like  a  valley  between  two 
hills,''  he  concludes  it  more  likely  that  it  belonged 
to  a  Rhinoceros,  "  for  the  being  whereof  in  this  country 
we  have  as  much  ground  to  suppose  it  as  of  the  Hippo- 

t 

*  Loc.  cit.,  p.  255. 
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potamus.'*^  Of  the  soundness  of  Grew''s  determination, 
the  reader  will  be  able  to  judge  by  comparing  the  figure 
of  the  fossil  (fig.  121)  with  that  of  the  entire  cranium 
of  the  Rhinoceros  tichorhinus,  which  is  placed  above  it, 
at  the  head  of  the  present  section. 

Two  distinct  rough  surfaces  (h  h)  may  be  traced  on 
the  upper  part  of  the  fragment,  shewing  that  the  species 
of  Rhinoceros  to  which  it  belonged  was  two-homed ;  and 
the  anterior  surface  rises  towards  its  middle  part,  as  if  to 
form  the  longitudinal  ridge,  which  there  characterises  the 
fossil  species,  and  distinguishes  it  from  the  African  two- 
horned  Rhinoceros,  which  has  a  depression  at  the  corre- 
sponding part  of  the  skull.  But  more  decisive  evidence 
of  the  relationship  of  the  Chartham  fossil  to  the  extinct 
Rhinoceros  tichorhinus  is  afforded  by  the  remains  of  the 
strong  and  thick  bony  wall  which  descended  from  the 
bones  supporting  the  horns  to  form  the  partition  between 
the  two  cavities  of  the  nostrils,  and  give  additional 
strength  to  that  part  of  the  skull. 

Ouvier  concludes,  from  this  peculiar  structure  of  the  most 
common  extinct  species  of  two-horned  Rhinoceros  of  the 
northern  and  temperate  regions  of  Asia  and  Europe,  that  it 
bore  longer  and  more  formidable  nasal  weapons  than  do  any 
of  the  known  existing  species  with  two  horns.  In  the 
Chartham  fossil,  a  great  part  of  the  bony  septum  is  broken 
away:  it  remains  in  the  entire  skull  figured  (fig.  120). 
The  skull  of  the  extinct  Rliinoceros  was  relatively  longer 
in  proportion,  and  terminated  forwards  by  a  peculiar  modi- 
fication of  the  nasal  bones,  which,  by  the  medium  of  the 
thickened  anterior  part  of  the  osseous  partition-wall  were 
anchylosed,  or  joined  by  a  continuous  bony  mass,  with 
the  fore-part  of  the  intermaxillary  bones,  or  those  that 
terminate  the  upper  jaw. 
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TIm*  Ihmiv  part  it  ion- wall,  with  its  j)0culiar  anterior  termi- 
nation,*  in  well  displaycil  in  sonio  of  the  entire  sknll^of  the 
tichorhino  llliin<K'oroH,  which  have  been  discovered  in  this 
country.  On*^  of  these,  fig-urcd  by  Cuvier,  *  Ossemens 
FoHsilrs,"  4lo.,  1S22,  toni.  ii.,  pt.  1.,  pi.  ix.,  fig.  3,  was 
founil  in  a  slate-pit  at  Stonesfield  in  Oxfordshire,  about 
four  miles  from  Woodstock.  Dr.  DuckLind  possesses  fine 
HpeciuMMis  of  the  skulls  and  other  bones  of  the  same 
<*xiinct  Rhinoceros,  which  wt»re  diricovered,  associated  with 
n-mains  of  th*^  Mammoth,  Ilyania,  &c.,  in  the  drift  on 
tlui  hanks  of  the  Avon,  at  Lawford,  near  Rugby. 

The  most  complet<'  skeletons  have  been  found,  as  might 
h(»  (»xpe(rt(Ml,  in  caverns  or  cavernous  fissures,  where  the 
carcass  of  thei  fallen  animal  has  been  best  protected  from 
external  chan^<»s  and  movoments  of  the  soil. 

Dr.  IJuckland  has  recorded  one  of  the  most  remarkable 
examples  of  this  kin<l,  which  was  brought  to  light  in 
tlu^  operation  of  sinking  a  shaft  throutrh  solid  mountain 
limestone  (fi^.  ]*U),  f),  in  a  mining  operation  for  lead- 
ore  near  Wirksworth,  Derhyshire.-f"  A  natural  cavern 
(iJ.  c)  was  thus  laid  open,  which  had  become  filled  to 
the  roof  with  a  confused  mass  of  argillaceous  earth  and 
fragments  of  stone,  and  had  communicated  with  the  sur- 
face by  a  fissure  (lb,  n)  fifty-eight  feet  deep  and  six  feet 
broad,  similarly  filled  to  the  top,  where  the  outlet  (iJ.  a) 
had  been  concealed  by  the  vegetation.  Near  the  bottom 
of  this  fissure,  but  in  the  midst  of  the  drift  (jib.  d),  and 
raised  by  many  feet  of  the  same  material  from  the  floor 
of  the  cavern,  was  found  nearly  the  whole  skeleton  of 
a  Rhinoceros  (ib.  e),  with  the  bones  almost  in  their  natural 

*  The  name  imposed  by  Cuvier  on  the  present  extinct  species  of  Rhinoceros 
has  reference  to  this  structure :  it  is  from  nT^os,  a  wall,  ptv,  a  nose :  tickorhinus. 
t  'Reliquiae  Diluvianai,'  p.  61. 


RHINOCEROS   TlCHORHlNUa.  333 

juxta-position  :  one  part  of  the  skull  which  was  recovered 
shewed  the  rough  surface  for  the  front  horn ;  the  back 
part  of  the  skull  and  one  half  of  the  under  jaw  were 
detached.  All  the  bonea  were  in  a  state  of  high  preserv- 
atioQ.  There  were  no  supernumerary  bones  to  indicate 
the  presence  of  a  second  lUiinoceros,  hut  a  few  remains 
of  Ruminants,  apparently  of  extinct  species. 

The  skull  of  the  Rhinoceros,  which,  with  the  rest  of  the 
bones  so  fortunately  preserved,  is  now  deposited  in  the 
Geological  Museum  at  Oxford,  shews  the  bony  partition 
of  the  nasal  cavity  characteristic  of  the  Itkinoceros  ticho- 
rhiwas,  and  the  lower  jaw  farther  illustrates  the  peculiarities 
of  that  extinct  species. 

As  the  evidence  of  a  second  British  extinct  species  of 
Rhinoceros  will,  in  the  sequel,  he  established  by  the  cha- 
racters of  the  lower  jaw,  I  subjoin  two  figures  of  the 
specimen  of  that  bone  from  the  cave  at  Wirksworth. 


Lower  jaw  of  ifJinoeeroj  tUiorJiinni,  Cave,  Wirksworth,     §  nal.  mm. 

lu  the  aide-view  of  this  jaw  given  above,  the  extent 
of  tlie  anterior  end  of  the  jaw,  called  the  symphysis,  in 
advance  of  the  molar  teeth,  is  shewn :  this  part  is  pecu- 
liar, in  the  Rhinocei-os  tichorhinus,  both  for  its  length  and 
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its  small  vertical  diameter.  Pallaa  believed  that  he  had 
found  remains  of  the  sockets  of  incisive  teeth  in  the 
gj^iphyfos,  and  snch 


%.  124. 


Lower  jaw   of  flJtnDceroj  lidorhintu,   Cavi 
Wirkaworth.    i  nat.  aize. 

■  Ante,  p.  259. 


traces  are  shewn 
by  one  of  the  spe- 
cimens from  Rugby, 
in  the  Geological 
Museum  at  Oxford; 
a  structure,  as  Cu- 
vier  justly  remarks, 
which  approximates 
the  BhinoceroB  H- 
chorMnus  to  the  one- 
homed  Rhinoceros 
of  Asia. 

Fig,  124  shews 
the  breadth  of  the 
symphysis,  and  the 
grinding  surfece  of 
the  lower  molar 
teeth  ;  but,  before 
adverting  to  these, 
I  shall  notice  the 
chief  modifications 
of  form  under  which 
the  npper  molar 
teeth  of  the  Ski- 
noeeroB  tichorhmus 
may  present  them- 
selves. 

It  has  been  al- 
ready observed,  * 
that,  in  the  cave  at 
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Kirkdale,  the  remains  of  the  large  herbivorous  quadru- 
peds were  chiefly  those  of  young  animals,  and  such  as 
would  most  easily  fall  a  prey  to  the  Hyainas,  and  be 
dragged  by  them  into  their  den. 

Fig.  125   represents   the  ^.    j^, 

grinding  surface  of  an  upper 
molar  tooth  of  the  Bkinoceros 
tichorhinui,  which  was  disco- 
vered in  the  KirkdaJe  ca- 
vern, and  is  now  in  the  Bri- 
tish Museum.  This  tooth  is 
the  third  of  the  series  ;  only 
the  crown  had  been  formed 
and  had  not  made  its  ap- 
pearance above  the  gum. 
From  its  size,  it  was  like- 
wise evidently  the  germ  of 
a  deciduous  or  milk  tooth,  n 
The    comparison   of    figure 

124,  with  figure  112,  of  a  similar  germ  of  an  upper 
molar  tooth  of  the  Palaotherium  meditmi,  will  illustrate 
the  similarity  of  plan,  and  generic  modification,  of  the 
structure  of  the  teeth  of  the  Rhinoceros,  as  compared 
with  those  of  the  more  ancient  Pachyderm.  The  outer 
wall  of  the  crown  is  more  even  and  less  deeply  indented  ; 
the  two  valleys,  a  and  J,  are  wider  in  the  Rhinoceros. 

Mastication  first  exposes  the  dentine  at  the  summits  of 
the  ridges,  and  produces  the  two  peninsular  folds  of  enamel 
shewn  in  fig.  122.  The  continued  wear  of  the  tooth  next 
insulates  the  posterior  division  of  the  transverse  peninsula 
and  simplifies  it,  as  at  J  in  the  molar  tooth  Irom  the  cave 
of  Kent's  Hole  (fig.  126).  As  the  shorter  valley  (a)  is 
deepest   at    its   extremity,   fiirther  attrition   exposes  the 
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dentine  at  its  shallower  com  men  cement,  and  a  second  island 
of  enamel  is  produced,  us  in  the  molar  tooth  figured  hy 
Cuvier,  '  Osseineiis  Fossils/  4to.,  1S22,  toin.  ii.  pt.  1.  pi. 
xiii.  dg.  6.    In  very  old  Rhinoceroses  the  first  formed  island 


Fgurth  right  upper  molar  ;  nal.  size  ;  Ithinoaros  HchorhoKtt ;  Cuve,  Kent's  Hole, 
Torquay. 

of  enamel,  which  surrounds  the  shallowest  depression,  is 
worn  away,  and  the  grinding  sarface  simplified  to  the 
pattern  figured  by  Cuvier  in  the  plate  above  cited, 
fig.  5. 

The  teeth  of  the  lower  jaw  of  the  Rhinoceros  present  the 
same  degree  of  resemblauce  to  these  of  the  Palseotherium, 
as  exists  in  the  upper  jaw.  The  crown  of  each  molar 
consists  of  two  vertical  crescentic  lobes,  but  these  are  less 
regularly  curved,  arc  placed  more  obliquely  with  regard  to 
each  other,  and  are  divided  by  a  deeper  cleft.  Hence  the 
dentiual  subetaiice  of  the  two  lobes,  when  exposed  at  their 


RHINOCEROS    TICHOBHINCS.  837 

saminits  by  attrition,  is  not  so  soon  blended  into  one  con- 
tinnoos  tract  ae  in  the  Pakeothere  (fig.  116),  but  long 
remans  ingnlated  by  a  complete  boundary  ridge  of  enamel 
in  each  lobe,  as  shown  in  the  lower  molar  tooth  of  the 
Bhinocerot  tichorhmas  (fig.  127).  This  tooth  waa  discovered 
in  the  drift  gravel,  over-lybg  the  Fig,  127. 

London  clay,  during  the  opera- 
tions of  digging  the  Regent's  Oan^, 
and  is  now  in  the  British  Museum. 
It  shows  also  the  deeper  internal 
excavation,  and  the  unequal  height 
of  the  two  crescentic  lohes,  which 
distinguish  the  lower  molars  of  the 
Rhinoceros  &om  those  of  the 
largest  PalEeothere. 

In  the  lower  jaw  of  the  Bhmo- 
eeroi  iichorMnm,  represented  in 
figures  123  and  124,  five  molar 


socketofasmallpremolarinfrout.  """•■  ''^p-™'- 
The  lower  jaw,  discovered  at  Montpellier,  figured  by  M. 
Christol  in  his  Memoir  on  the  species  of  fossil  Rhinoceros, 
in  the  '  Annales  des  Sciences'  for  1835,  pi.  ii.  figs.  1  and  2, 
and  referred  by  that  author  to  the  Bhinoceroa  tichorkmust 
is  described  (p.  46)  as  having  all  its  molars,  "munie  de 
toutes  ses  molaires,"  of  which  teeth  the  figures  e^sbibit  six, 
corresponding  in  number  with  those  of  the  specimen  from 
Wirkswortb.  I  have,  however,  obtained  good  evidence, 
from  British  specimens,  of  the  accuracy  of  M.  Adrien 
Camper''8  statement,  cited  by  Cuvier,  '  Ossemens  Fossiles,'' 
1822,  torn.  ii.  pt.  1.  p.  61,  that  the  tichorbine  Rhinoceros 
had  seven  molar  teeth  on  each  side  of  the  lower  jaw,  like 
the  existing  species ;  and  that  the  smaller  number  in  the 
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jaws  from  Montpellier  and  Wirkswortli,  ia  due  fo  tbe 
age  of  the  individnalB  to  wliicb  they  belonged. 

Tbe  aoterior  part  of  the  left  branch  of  tbe  lover  jaw  o{ 
a  yonnger  Bbinoceroe  (fig.  138),  from  the  drift  at  Lawford, 
ion-  in  Dr.  Bucldand's  Museum,  contuns 
four  teeth,  which  demonstrate,  hy  their 
relative  position  to  the  broken  symphysis, 
a  distinctive  character  of  tbe  Rhinoeerot 
tichorhinus,  and,  at  the  same  time,  tbe 
existence  of  a  smaller  and  more  simple 
premolar  anterior  to  that  tooth,  of  which 
tlie  empty  socliet  is  shown  ia  fig.  124. 
Tbe  third  tooth,  in  the  present  specimen, 
precisely  accords  in  size  and  confor- 
mation with  tbe  second  in  Bg.  121 ; 
and  tbe  fourth  premolar  with  the  third 
tooth,  in  fig.  124 :  the  sole  differences 
which  the  teeth  in  the  younger  specimen 
present,  arise  from  their  having  been  much 
Rugby.  more  recently  acquired;  the  summits  of 

the  two  crescents,  composing  tbe  crown  of  the  third 
tooth,  had  only  just  begun  to  be  used  in  mastication, 
whilst  those  of  the  fourth  are  entire,  and  tbe  base  of  the 
crown  is  not  quite  disengaged  from  the  socket.  We  have 
in  this  instructive  specimen  tbe  whole  series  of  premolars, 
or  those  permanent  teeth  which  succeed  and  displace  the 
four  deciduous  molars  of  the  still  younger  Rhinoceros. 
The  individual  to  which  the  fossil  in  question  belonged, 
must  have  perished  just  as  it  bad  accomplished  this  change 
of  its  dentition.  In  fig,  124,  it  may  be  observed  that  the 
third  tooth  in  place,  which  is  the  first  true  molar,  has  been 
more  worn  than  the  tooth  in  advance,  from  which  it  is 
separated  by  the  dotted  line ;    tbe  summits  of  the  two 
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crescents  are  still  distinct  in  the  anterior  tooth,  whilst  in 
that  which  follows,  they  are  blended  by  a  continuous  tract 
of  dentine.  This  difference  arises  from  the  circumstance 
that  the  first  true  molar  comes  into  place  immediately 
behind  the  deciduous  series  of  four  teeth,  before  these  are 
shed  and  succeeded  by  the  four  premolars  shown  in  fig. 
128 ;  it  thus  assists  in  performing  the  essential  work  of 
mastication  whilst  the  change  of  dentition  is  going  on, 
and  is,  consequently,  worn  down  to  some  extent  before  the 
fourth  premolar  has  risen  into  place. 

The  first  premolar  in  the  Rhinoceros  tichorhinus  has  d, 
compressed  conical  crown,  the  anterior  half  simple  and 
subtrenchant,  the  posterior  half  broader,  and  impressed  by 
a  vertical  pit :  it  is  supported  by  two  connate  fangs,  im- 
planted in  a  simple  alveolus ;  the  antero-posterior  extent 
of  the  crown  is  between  seven  and  eight  lines,  the  height 
of  the  enamelled  part  is  half  an  inch :  the  socket  is  on  the 
same  transverse  line  as  the  posterior  border  of  the  sjonphy- 
sis.  The  form  and  size  of  the  three  succeeding  molars  may 
be  judged  of  from  the  figures  in  cuts  123,  124,  and  128. 
In  the  last  specimen,  the  longitudinal  extent  of  the  series 
of  four  premolars  is  four  inches  nine  lines.  The  first  pre- 
molar  appears  to  be  shed,  in  the  Rhinoceros  tichorhinus^ 
before  the  last  true  molar  rises  completely  into  place. 

Similar  evidence  of  the  true  number  of  the  molar  series 
in  the  lower  jaw  of  the  Rhinoceros  tichorhinm^  is  given  by 
another  British  specimen,  to  which  historical  interest  is 
attached,  both  from  its  early  introduction  to  the  notice  of 
Geologists,  and  on  account  of  the  opinion  respecting  it 
which  Cuvier  has  left  on  record.  The  specimen  in  ques- 
tion is  that  which  Douglas  has  figured  in  his  '  Dissertation 
on  the  Antiquity  of  the  Earth,'  4to,  1786,  as  the  "  Fossil 

animal  incognitwm  bone  from  Thame,'*'  and  which  he  notices 

z  2 


340  BHIN0CER08. 

in  the  Appendix,  p.  45,  as  "  the  specimen  in  the  Musenm 
of  Sir  Ashton  Lever,  No.  20,  which  was  fonnd  nnder 
ground  by  digging  at  Thame,  in  Oxfordshire.*" 

The  original,  now  in  the  Geological  Museum  at  Oxford, 
was  kindly  pointed  out  to  me  by  Professor  Buckland, 
who  has  attached  to  it  the  following  note  : — "  In  1829 
I  purchased  this  specimen  at  a  sale  in  London,  &om 
the  Museum  of  Mr.  Donovan,  who  probably  purchased 
it  at  the  sale  of  the  Leverian  Museum.**'  The  extract 
from  the  '  Ossemens  Fossiles,'  1822,  vol.  ii.  p.  54,  is 
added,  as  follows.  "  Douglas  (loc.  cit.  App.  p.  45,)  re- 
pr^sente  un  fragment  de  machoire  inferieure  contenant  trois 
dents,  trouv^  en  creusant  un  puits,  k  Thame^  dans  le  comte 
cTOx/ord^  et  conserve  alors  dans  le  Mus6e  de  Lever.  II 
paroit  de  Tespfece  de  Lombardie  k  narines  non  cloisonn6es.^ 

The  distinctive  characters  of  the  lower  jaw  of  the  species 
of  extinct  Rhinoceros^  called  by  Cuvier  *  non-cloisonn6  or 
leptorhinus^  are  very  clearly  illustrated  by  the  figures  of 
the  Lombardy  specimens,  which  he  has  given  in  pi.  ix. 
figs.  8  and  9  of  the  volume  cited,  and  by  the  English 
fossils  described  and  figured  in  the  succeeding  section. 
The  lower  jaw  from  Thame  manifests  as  clearly,  by 
the  position  of  the  first  premolar  behind  the  symphysis,  its 
specific  identity  with  the  Rhinoceros  tichorhinus,  and  it  so 
closely  agrees  with  the  specimen  from  Lawford  (fig.  128), 
as  to  render  a  figure  of  it  unnecessary  in  this  work. 

In  that  which  Douglas  has  given  of  the  natural  size, 
viewed  from  the  inside  (the  mirror  not  employed),  the 
second  premolar,  which  was  then  in  place,  is  behind  the 
symphysis,  and  the  small,  partially  divided  socket  for  the 
first  premolar  has  the  same  relative  position  to  the 
posterior  border  of  the  symphysis  as  in  the  lower  jaw 
(fig.  128).     Douglas's  specimen  belonged  to  an  inmiiature 
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Shinoceros  of  nearly  the  same  age  as  that  from  Lawford ; 
the  summit  of  the  second  crescent  of  the  fourth  premolar 
shows  that  it  had  just  come  into  use  at  the  period  when 
the  animal  perished.  The  anterior  of  the  three  ridges,  on 
the  inner  side  of  the  crown  of  the  third  and  fourth  pre- 
molars, supports  a  small  oblong  tubercle,*  a  variety  not 
present  in  the  Lawford  specimen.  In  the  Rhinoceros  lepto- 
rhinus  of  the  fresh-water  deposits  in  Lombardy,  a  species 
also  co-existing  of  old  with  the  tichorhine  Rhinoceros  in 
Britain,  the  premolar  teeth  extend  forwards  much  closer 
to  the  anterior  end  of  the  jaw,  and  the  second  premolar 
is  placed  in  advance  of  the  posterior  border  of  the  sym- 
physis (see  figs.  132  and  134). 

The  portion  of  lower  jaw,  with  two  molar  teeth, 
which  forms  the  subject  of  the  first  plate  in  Douglas'^s  '  Dis- 
sertation,' and  the  foundation  of  much  ingenious  reason- 
ing, on  the  supposition  that  it  was  part  of  a  Hippopotamus, 
belongs  to  a  Rhinoceros,  and  probably  to  the  extinct 
tichorhine  species.  It  was  discovered  in  "a  stratum  of 
drift  or  river  sand,  blended  with  a  kind  of  clay,  of  a 
yellowish  grey  tinge,''  at  the  depth  of  twelve  feet,  in  dig- 

*  Cuvier,  in  detailing  the  discovery  at  Avary  of  certain  fossils,  which  he  refers 
to  the  Rhinoceros  incisivus,  says,  ^  Enfin  line  dent  inf^rieure,  plus  us^e,  est  peat- 
etre  la  cinquieme  ou  la  sixieme  ;  j^y  yois,  an  deuxieme  croissant  du  cote  interne, 
un  crochet  que  je  ne  retroave  pas  dans  les  aatres  especes.**  '  Ossemens  Fossiles,* 
1822,  torn.  iii.  p.  391.  M.  Christol,  believing  that  he  had  discovered  this 
character  in  the  molars  of  the  lower  jaw  of  the  Rhinoceros  tichorhinus,  regards 
it  as  distinctive  of  that  species.  '  Annales  des  Sciences,*  1835,  torn.  iv.  p.  62. 
In  the  lower  molar  tooth,  which  he  figures  to  illustrate  this  character,  it  is 
shown  as  a  minute  notch  near  the  upper  and  posterior  part  of  the  middle  ridge 
on  the  inner  side  of  the  crown,  which  ridge  is  formed  by  the  posterior  and 
inner  termination  of  the  first  or  anterior  crescent  ;  the  notch  cuts  that  ridge  in 
a  direction  downwards  and  forwards,  detaching  from  it  a  small  conical  process. 
I  cannot  find  a  trace  of  this  character  in  any  of  the  lower  molars  of  the 
Rhinoceros  tichorhintis  which  I  have  examined  ;  and  I  have  especially  compared 
with  the  figure  given  by  M.  Christol,  loc  cit.,  pi.  iii.  fig.  1 ,  a  molar,  the  fourth, 
of  the  same  size  and  with  the  same  degree  of  usage.  Such  small  tubercle, 
notch,  or  crochet,  wherever  developed,  is  most  probably  an  accidental  variety. 
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ging  the  foundation  of  a  store-honse  at  Chatham,  Kent. 
The  figure  shows  the  outer  side  of  the  two  crescentic  or 
semi-cylindrical  lobes,  which  form  the  crowns  of  the  lower 
molars  of  the  Rhinoceros.  Douglas  presented  the  speci- 
men to  Sir  Ashton  Lever ;  and,  after  the  dispersion  of 
the  Leverian  collection,  it  was  purchased  by  H.  Warbnrton, 
Esq.,  M.P.,  late  President  of  the  Greological  Society,  and 
was  presented  by  him  to  the  Museiun  of  the  Society. 

With  regard  to  other  parts  of  the  dentition  of  the  lower 
jaw  of  the  Rhinoceros  tichorhimis^  allusion  has  been  already 
made  to  the  traces  of  sockets  of  incisive  teeth,  observed  in 
the  expanded  symphysis  of  Siberian  and  British  speci- 
mens (p.  334).  M.  Christol  has  described  and  figured  the 
lower  jaw  of  a  tichorhine  Rhinoceros,*  discovered  in  the 
post-pliocene  marine  deposits,  (^Mes  sables  marins  sup^ 
rieures  de  Montpellier,*")  which,  like  the  specimen  de- 
scribed by  Pallas,-f-  presented  four  alveoli  at  the  symphysial 
extremity ;  the  two  outer  or  lateral  cavities  were  two 
inches  deep,  and  one  inch  in  diameter  at  the  outlet : 
the  left  socket  contained  the  base  of  a  fractured  in- 
dsor;  the  two  middle  sockets  were  reduced  to  minute 
circular  pits,  not  exceeding  three  lines  in  depth,  and 
four  in  diameter.  The  last  true  molar  is  not  quite  in  place, 
and  its  anterior  crescent  is  very  little  worn,  indicating 
that  the  individual  with  the  above-described  condition  of 
the  lower  incisors  was  scarcely  ftill  grown",  certainly  not  an 

•  Annales  des  Sciences  Naturelles,  1835,  torn.  iv.  pi.  2,  fig.  1  and  2.  The 
second  premolar  (the  first  in  the  specimen  figured  by  M.  Christol)  seems  to  me 
to  be  proportionally  too  large,  and  too  much  advanced,  for  the  species  to  which 
this  lower  jaw  is  referred. 

+  The  words  of  Pallas  are,  **  In  apice  maxillae  inferioris,  sen  ipso  margine,  ut 
ita  dicam,  incisorio,  dentes  quidem  nulli  adsunt  ;  yerumtamen  apparent  Testigia 
obliterata  quatuor,  alveolorum  minusculorum  aequidistantimn,  e  quibus  exteriores 
duo,  obsoletissimi,  sed  intermedii,  satis  insignibus  fossis  denotati  sunt"  Novi 
Commentarii  Petropol,  t  ziii.  p.  600. 
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aged  animal.  The  upper  incisors  appear  to  be  earlier  lost ; 
and  the  traces  of  those  below  are  generally  obliterated  in 
specimens  of  Rhinoceros  tichorhinm  with  the  molar  series 
complete. 

The  characters  of  other  enduring  parts  of  this  species, 
as  defined  by  Ouvier,  have  been  satisfactorily  confirmed, 
not  only  by  the  discovery  of  the  almost  entire  skeleton 
of  the  same  individual  tichorhinm  Rhinoceros,  in  the  Cave 
at  Wirksworth,  but  by  other  not  less  extraordinary  and 
instructive  instances. 

In  1816  a  considerable  portion  of  the  skeleton  of  a  Rhi- 
noceros was  discovered  by  Mr.  Whidbey,  engineer  of  the 
Plymouth  Breakwater,  in  one  of  the  cavernous  fissures  of 
the  limestone  quarries  at  Oreston,  near  Plymouth :  the 
following  parts,  most  of  which  were  determined  by  Mr. 
Clift,  were  recovered  and  preserved  : — 

Two  molar  teeth  of  the  upper  jaw. 

Four    do.       do.  lower  jaw. 

Portion  of  the  first  vertebra,  atlas. 

Portions  of  four  dorsal  vertebrae. 

Portions  of  two  caudal  vertebrse. 

Portions  of  four  ribs. 

The  symphysial  end  of  an  os  pubis. 

Portions  of  the  right  and  left  scapulae. 

Both  articular  extremities  of  the  left  humerus. 
Do.  do.  right  ulna. 

Do.  do.  left  radius. 

The  right  os  unciforme. 

The  middle  metacarpal  bone  of  the  right  fore-foot. 

A  phalanx  of  the  same  toe. 

Both  articular  extremities  of  the  right  femur. 

Part  of  both  extremities  of  the  left  femur. 

The  left  patella. 
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A  fifigment  of  the  left  tibia. 

Two  portions  of  metatarsal  bones  of  the  right  hind-foot. 
The  size  and  form  of  the  teeth,  and  the  thick  and  strong 
proportions  of  the  remains  of  the  bones  of  the  extremities, 
indicate  them  to  have  belonged  to  an  animal  of  the  same 
species  as  that  still  more  entire  specimen  discovered  in  the 
Derbyshire  cavern. 

The  state  of  the  epiphyses  of  the  long  bones  proves  that 
the  animal  had  not  quite  reached  maturity;  but  in  the 
same  cavernous  fissure,  at  Oreston,  there  was  found  part  of 
the  right  humerus  of  an  older  individual  of  the  Rhinoceros 
tichorhinm. 

The  broken  bones  have  suffered  from  clean  fractures ; 
none  of  them  are  gnawed  or  waterwom :  the  cavern  con- 
taining them  was  fifteen  feet  wide,  twelve  feet  high,  forty- 
five  feet  long ;  it  was  filled  with  solid  clay,  in  which  the 
bones  were  imbedded  :  they  were  situated  about  three  feet 
above  the  bottom  of  the  cavern.* 

In  similar  and  adjoining  caverns  (fig.  50,  a  and  b)  detached 
bones  and  teeth  of  the  same  extinct  species  of  Rhinoceros 
were  found ;  they  were  associated  in  one  of  the  fissures  with 
remains  of  a  large  species  of  Deer,  and  of  the  Ursus  spelaus; 
in  another  with  fossil  bones  of  Equus^  Bos^  Cervus^  Ursus^ 
Canis^  Hyana^  and  Felis  spdaa.  None  of  the  bones 
exhibit  marks  of  having  been  gnawed  or  broken  by  the 
teeth  of  the  great  cave-haunting  Camivora ;  but  both  these 

*  Philosophical  Transactions,  1817,  p.  176  :  the  specimens  are  now  preserved 

in  the  Museum  of  the  Royal  College  of  Surgeons,  London.  One  of  the  bones 
was  analyzed  by  Mr.  Brande,  who  found  it  to  consist  of 

Phosphate  of  lime  .  .  .  .  60 

Carbonate  of  Lime     .  .  .  .  .28 

Animal  matter    .....  2' 

Water  and  loss         .  .  .  .  .10 

100 
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and  the  herbivorous  species  appear  to  have  perished  by 
accidentally  falling  into  the  cavernous  fissures  before  they 
were  filled  up  by  the  mud,  clay,  and  drift. 

The  remains  of  the  Rhinoceros  discovered  in  the  cave  at 
Kirkdale,  tell  a  very  different  story :  they  manifest,  as  Dr. 
Buckland  has  demonstrated,  abundant  evidence  of  the  action 
of  the  powerful  jaws  and  teeth  of  the  Hysenas,  whose  copros 
and  vestigia  prove  that  ancient  cavern  to  have  been  a  place 
of  reftige  to  those  Oamivora.*    The  fossil  bones  of  the  Rhi- 
noceroses found  in  this  cavern,  as  well  as  in  that  near  Tor- 
quay,  called    Rentes   Hole,    belonged    to    animals    which 
inhabited  England  during   the   period    immediately   pre- 
ceding the  deposition  of  the  unstratified  drift,  and  they 
coexisted    with     the     Mammoth,    Hippopotamus,    huge 
Aurochs,  Ox  and  Deer,  which  likewise  became  the  occa- 
sional  prey   of  the   Hysenas,    whose   dwelling-place   was 
thus  converted  into  a  kind  of  charnel-house  of  the  large 
Herbivora. 

The  circumstances  under  which  remains  of  the  Rhino- 
ceros have  been  discovered  in  the  limestone  caves  of  the 
Mendips,  and  in  those  on  Durdham  Down,  lead  to  similar 
explanations  of  their  mode  of  introduction. 

The  humerus  of  a  Rhinoceros  was  discovered,  associated 
with  remains  of  the  Hyana  spelaa^  in  one  of  the  caves  in 
the  carboniferous  limestone  at  Cefn  in  Denbighshire,  at 
a  height  of  about  one  hundred  feet  above  the  present 
drainage  of  the  country ."f*  The  Rev.  Mr.  Wilson,  of  Ley- 
ton,  has  kindly  submitted  to  my  examination  a  collection 

♦  Ante,  pp.  141—147. 

+  These  caves  were  described  by  the  Rev.  Edward  Stanley,  now  Bishop  of 
Norwich,  in  the  proceedings  of  the  Geological  Society,  vol.  i.  p.  402.  Mr.  Mur- 
chison  remarks  (Silurian  System,  p.  552,)  that  the  evidence  produced  is  scarcely 
adequate  to  sustain  the  inference  that  the  cave  was  inhabited,  though  it  affords 
satis&ctory  proof  that  such  wild  animals  then  existed  in  an  adjacent  r^on. 
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of  boncH,  discovered  by  the  Rev.  R.  Greaves  in  a  fissure 
of  a  liincstoue  rock  in  Galdy  Island,  ofi*  Tenby,  most  of 
which  proved  to  belong  to  the  Rhinoceros  tichorhinus.  A 
femur  of  the  same  species  was  discovered  by  Dr.  Lloyd  in 
a  fiMMuro  of  the  Aymestry  limestone.  Mr.  Murchison,  who 
citoH  Dr.  Lloyd'^s  discovery,  proceeds  to  say,  (loc.  cit. 
p.  554)  : — 

"That  quadrupeds  of  extinct  species  inhabited  this 
(nilurian)  region,  is  proved  by  the  contents  of  certain 
gravel  heaps  on  its  eastern  limits.  In  a  pit,  south  of 
Kustnor  Castle,  where  the  fragments  consist  exclusively  of 
(iihirian  rocks  and  syeoite  of  the  adjacent  hills,  the  remains 
of  the  Elephant  and  other  animals  have  been  found,  and 
at  Fleet's  Bank,  near  Saudlin,  the  bones  of  a  Rhinoceros 
lUid  Ox.  The  latter  were  found  by  Mr.  J,  Allies,  who 
has  also  collected  the  bones  of  the  Horse,  Rhinoceros, 
Elephant,  &c.,  at  Powick,  and  those  of  a  Rhinoceros  at 
Bromwich  Hill,  near  Worcester.**^ 

Remains  of  the  Rhinoceros  were  discovered  by  Mr.  Strick- 
land, associated  with  those  of  the  Elephant  and  Hippopo- 
tamus, in  the  fluviatile  deposits  of  the  valley  of  the  Avon, 
near  Cropthorn,  Worcestershire.  These  deposits  appear  to 
form  part  of  the  same  series  which  he  has  traced  from  DeflTord, 
in  that  county,  to  Lawford,  in  Warwickshire,  where  they 
have  yielded  bones  of  the  Rhinoceros  in  great  abundance  and 
perfection.  Remains  of  this  Pachyderm  were  likewise 
associated  with  those  of  the  Elephant  and  Hippopotamus 
in  the  analogous  fresh-water  deposits  of  the  valley  of  the 
Thames.  The  tooth,  figured  in  Mr.  Trimmer**s  Memoir  on 
those  at  Brentford  (Philosophical  Transactions,  1813,  pi. 
ix.  fig.  2),  is  an  upper  molar  of  a  Rhinoceros,  not  of  the 
Hippopotamus,  as  there  stated. 

The  fresh-water  formations,  exposed  on  the  clifis  of  our 
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eastern  coast,  have  yielded  very  fine  remains  of  more  than 
one  extinct  species  of  Rhinoceros. 

The  Cambridge  Advertiser^  for  the  26th  of  February, 
1845,  contains  the  following  announcement : — 

"  Fossil  remains  ;  Cromer. — The  late  high  tides  have 
partly  uncovered  the  lignite  beds  along  the  base  of  the 
cliffs,  and  among  the  fossil  remains  of  that  stratum  have 
been  found  a  fine  specimen  of  the  lower  jaw  of  a  Rhino- 
ceros, with  the  seven  molar  teeth  in  good  preservation; 
together  with  molars  of  the  Elephant,  Hippopotamus,  and 
Beaver.**^ 

The  jaw  of  the  Rhinoceros  has  been  obligingly  trans- 
mitted to  me  for  examination  by  its  present  possessor, 
Robert  Fitch,  Esq.,  F.G.S.  It  is  the  left  ramus  of  a 
young,  but  nearly  full-grown  individual  of  the  Rhinoceros 
tichorhinus.  The  socket  of  the  first  small  premolar  is  not 
obliterated ;  the  second  and  third  premolars,  the  last  deci- 
duous molar,  and  the  first  and  second  true  molars,  are  in 
place :  the  crown  of  the  last  true  molar  is  just  about  to 
emerge  from  its  alveolus;  the  last  premolar  is  concealed 
in  the  substance  of  the  jaw,  beneath  the  third  much  worn 
tooth  in  place.  This  interesting  specimen,  which  exem- 
plifies one  of  the  later  stages  of  the  dental  changes  of  the 
extinct  Rhinoceros,  will  be  again  adverted  to  in  compa- 
rison with  a  corresponding  fossil  of  the  Rhinoceros  Up- 
torhinus. 

With  regard  to  the  most  instructive  remains  of  the  Rhi- 
noceros from  Lawford  near  Rugby,  Cuvier  (loc.  cit.  p. 
80)  expressly  refers  the  cubitus  to  the  '  espece  cloisonn^e  ; ' 
and  again,  with  regard  to  the  '  os  innominatum,'  he  says, 
that  it  seems  to  belong  to  the  species  with  the  osseous 
septum,  viz.  the  Rhinoceros  (ichorhinm :  in  reference 
to  the  tibia  and  the  cervical  vertebrae,  Cuvier  confines  his 
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observations  to  their  diff<;reiicee  as  compared  with  the 
receat  Bhinoceros  indtcug  (p.  84),  or  to  their  want  of  suffi- 
ciently distinguishing  characters  (p.  76). 

Dr.  Buckland  possesses  some  very  fine  and  perfect  speci- 
mens of  the  humerus  of  the  Bhmoceros  tichorhmus,  from 
Lawford,  of  one  of  which  Cuvier  has  given  figures  in  pi. 
XV.  figs,  5  and  6,  of  the  volume  above  cited.  The  humerus 
is  remarkable  in  the  Rhinoceros,  and  especially  in  the  great 
extinct  tichorhine  species,  for  its  strength  and  the  enormous 
thickness  of  the  upper  end ;  in  one  of  the  Lawford  speci- 
mens the  circumference  at  that  end  is  two  feet,  the  entire 
length  of  the  bone  being  one  foot,  seven  inches.  The  great 
tuberosity  is  developed  into  a  strong  curved  plate,  which 
bends  over  the  broad  and  deep  bicipital  groove :  the 
deltoid  crest,  continued  downwards  from  the  tuberosity 
also  manifests  prodigious  strength.  Cuvier  remarks  that 
the  trochlear  articular  surface  for  the  radius  is  more 
oblique,  and  its  lower  crest  longer,  in  the  fossil,  than  in  the 
recent  Rhinoceros  of  India. 

F^.  12a.  I    subjoin    two    views 

of  an  ungual  phalanx  of 
a  Rhinoceros  (fig.  129), 
which  was  obtained  from 
the  brick  marl,  at  Gray's 
Thurrock,  Essex  ;  an  op- 
portunity of  examining 
this  fossil,  and  of  giving 
these  illustrations,  having 
been  kindly  afibrded  me 
by  Mrs.  Mills,  of  Lexden 
Park,  near  Colchester. 
The  upper  figure  shows  the  rough  anterior  surface  of  the 
bone,  sculptured  by  the  canals  for  the  blood-vessels,  sup- 
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plying  the  secreting  organ  of  the  thick  hoof  which  once 
adhered  to  it :  the  under  figure  shows  the  smooth  articular 
surface  which  played  upon  that  of  the  second  phalangeal 
bone. 

Of  the  bones  of  the  hind  extremity  Dr.  Buckland'^s 
collection  at  Oxford  contains  a  rich  series,  from  which, 
indeed,  Cuvier  derived  much  of  his  knowledge  of  the  ana- 
tomical distinctions  of  this  part  of  the  skeleton  of  the 
Rhinoceros  tichorhinm.  He  figures  a  fine  specimen  of 
the  OS  innominatum,  or  haunch-bone,  (tom.  cit.  pi.  xiv.  figs. 
1  aiid  2,)  which,  compared  with  that  bone  in  the  existing 
one-homed  and  two-homed  Rhinoceros,  exhibits  a  narrower 
and  longer  ''  foramen  ovale :  ^^  the  lateral  borders  of  the 
iliac  bones  are  more  oblique  and  more  concave  towards  the 
neck  ;  the  anterior  border  is  less  convex,  especially  towards 
the  external  angle ;  and  this  angle  is  narrower,  more 
pointed,  and  not  forked;  the  external  angle  of  the 
tuberosity  of  the  ischium  is  also  more  pointed.  The 
femur  or  thigh-bone  of  the  Rhinoceros  may  be  distin- 
guished from  that  of  the  Hippopotamus,  Aurochs,  and 
other  large  herbivorous  quadrupeds  of  similar  size,  by  a 
flattened  process  extending  outwards  from  near  the  middle 
of  the  outer  part  of  the  shaft :  this  process  is  termed  the 
"  third  trochanter.''  The  shaft  is  broad  ^tnd  flat,  especially 
at  the  upper  end.  I  have  compared  the  proximal  part  of 
the  thigh-bone  of  the  young  Rhinoceros  from  Oreston, 
in  which  the  hemispherical  articular  head  and  the  great 
trochanter  were  in  the  state  of  detached  epiphyses,  with 
the  femur  of  a  young  Bhinoceros  indicts  in  the  same  state, 
and  found  the  depression  for  the  ligamentum  teres 
shallower  in  the  fossil :  the  post  trochanterian  depression  is 
also  shallower,  and  the  third  trochanter  smaller.  The  shaft 
is  thicker  in  proportion  to  the  lower  condyloid  expansion 
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than  in  the  African,  Indian,  or  Sumatran  Rhinoceros  ;  and 
the  fore  part  of  the  shaft,  above  the  joint  for  the  patella, 
or  knee-pan,  is  more  excavated  than  in  the  other  fossil 
species  found  in  Britain,  viz.,  the  Rhinoceros  leptorhinm. 

Although  the  remains  of  the  great  tichorhine  Rhino- 
ceros have  not  been  found  in  such  abundance  in  the  caves, 
the  unstratified  drift,  and  the  post-pliocene  fresh-water 
deposits  of  Britain,  as  those  of  its  more  gigantic  con- 
temporary the  Mammoth,  the  two-homed  Pachyderm 
seems  to  have  been  as  extensively  distributed  over  the  land 
which  now  constitutes  our  island.  The  works  of  con- 
tinental palaeontologists  demonstrate  that  this  Rhinoceros 
was  similarly  associated  with  the  Mammoth  in  the  more 
recent  deposits  of  France,  Germany,  and  Italy.* 

But  the  most  abundant  as  well  as  the  best  preserved 
specimens  of  the  tichorhine  Rhinoceros  have  been  dis- 
covered in  the  northern  latitudes  of  Asia,  which  appear 
to  have  been  the  regions  most  frequented  by  it ;  and 
where  the  same  evidence  has  been  obtained  of  its  special 
adaptation  to  colder  climates  than  those  inhabited  by  ex- 
isting Rhinoceroses,  as  that  which  has  been  previously 
detailed  in  reference  to  the  Mammoth. 

The  very  remarkable  discovery  of  the  extinct  Rhino- 
ceros preserved  in  ice  was  made  nearly  twenty  years 
before  the  analogous  one  of  the  frozen  Mammoth,  noticed 
in  a  foregoing  section  ;-|-  and  is  narrated  by  Pallas  in  the 
4th  volume  of  his  '  Voyages  dans  TAsie  Septentrionale,' 
(4to.,  1793,  pp.  130—132),  as  follows  :— 

"  I    ought   here   to  mention   an   interesting  discovery, 

*  Cuvier  showed  that  the  famous  fossil  Morse  of  Monti,  discovered  at  Mont 
Blancano,  near  Bologna,  was  the  lower  jaw  of  the  Rhinoceros  iichorhinus^  (torn.  cit. 
p.  73.) 

t  Ante,  p.  263. 
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which  I  owe  to  M.  le  Chevalier  de  Bril.  Certain  Ja- 
koutzki  hunting  this  winter "^  (1771-2)  "near  Viloui, 
found  the  body  of  a  great  unknown  beast.  The  Siear 
Ivan-Argounof,  Inspector  of  Zimovia,  caused  to  be  trans- 
mitted to  the  Prefecture  of  the  province  of  Jakoutzk  the 
head,  a  fore-foot,  and  a  hind-foot  of  the  animal,  the  whole 
of  which  were  in  an  excellent  state  of  preservation.*  He 
says  in  his  Memoir,  dated  the  I7th  of  last  January ,'' 
(1772)  "'that  they  found,  in  the  month  of  December, 
the  animal  dead,  and  already  much  decomposed,'f-  at  about 
forty  versts  above  Zimovia  de  Vilouiskoe,  on  the  sand  of 
the  bank,  at  the  distance  of  one  toise  from  the  water  and 
four  toises  from  another  higher  and  more  precipitous  es- 
carpment :  it  was  about  half  buried  in  the  frozen  sand. 
They  took  its  dimensions  on  the  spot :  it  was  three  and 
three  quarters  Russian  ells ""  (aunes  de  Bussie,  about 
eleven  and  a  half  English  feet)  '  in  length,  and  they  esti- 
mated its  height  at  three  and  a  half  ells.  The  body  of 
the  animal,  still  retaining  its  corpulency,**  (encore  dans 
toute  sa  grosseur,)  '  was  clothed  with  its  skin,  which  re- 
sembled leather ;  but  it  was  so  far  decomposed  that  they 
were  unable  to  bring  away  more  than  the  head  and  the; 
feet.  These  I  saw  at  Irkoutsk ;  they  seemed  to  me,  at 
the  first  view,  to  belong  to  a  Rhinoceros,  which  had  been 
in  full  vigour.  The  head,  especially,  was  very  recognis- 
able, because  it  was  covered  by  its  skin.  The  skin  had 
preserved  all  its  exterior  organization,  and  one  could  see 
upon  it  many  short  hairs,'  (on  y  appercevoit  plusimrs  pails 

*  Pallas,  in  a  more  elaborate  account  of  the  same  discoyery  which  he  communi- 
cated to  the  Imperial  Academy  of  Sciences  at  Petersburg,  states,  ^  Reliquum  yero 
cadayer,  corruptum  yalde,  licet  corio  naturali  adhuc  obyolutum,  in  loco  relictum, 
periit:"  Noyi  Commentarii  Petropol.,  1773,  tom.  xvii.  p.  587. 

t  In  his  Memoir  in  the  Petersburg  Transactions,  Pallas  obseryes,  "  foetorem 
spirabant  non  recens  corruptarum  camium,  sed  latrinis  prorsus  antiquis  compar- 
andum,  quasi  ammoniacalem/*    Loc  cit.  p.  589. 
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courts).  '  The  eyelids  and  eyelashes  even  had  not  entirely 
fallen  into  decay.  I  saw  a  substance  in  the  cavity  of  the 
skull ;  and  here  and  there,  beneath  the  skin,,  were  the  re- 
mains of  the  putrified  flesh.  I  remarked  on  the  feet  the 
very  obvious  remains  of  the  tendons  and  cartilages,  where 
the  skin  was  wanting.  The  head  had  lost  its  horn,*  and 
the  feet  their  hoofs.  The  situation  of  the  horn,  the  fold 
of  integument  which  surrounded  it,  and  the  separation  ** 
(of  the  toes !)  f  '  which  existed  in  the  fore-feet  and  hind- 
feet  are  certain  proofs  of  the  animal  being  a  Bhinoceros.^ 
I  have  given  an  account  of  this  singular  discovery  in  the 
Memoirs  of  the  Academy  of  Petersburg,  and  refer  my 
readers  to  that  work  to  save  repetition.  They  will  there 
see  the  reasons  in  proof  that  a  Ehinoceros  has  been  able 
to  penetrate  near  the  Lena  in  high  northern  latitudes,  and 
the  circumstances  that  have  led  to  the  discovery  in  Siberia 
of  the  remains  of  so  many  strange  animals.^'* 

In  this  Memoir,  Pallas  specifies  the  short  hairs,  strongly 
implanted  in  pores  of  the  skin  covering  the  vertex,  and 
growing  in  tufts  (fasciculatim  nascentes)  from  the  sides 
of  the  mandibular  region,  of  rigid  texture  and  cinereous 
grey  colour,  with  here  and  there  a  black  hair  longer  and 
stiffer  than  the  rest.  The  hairs  adhered  to  many  parts 
of  the  skin  of  the  legs,  from  one  to  three  lines  long,  of  a 
dirty  cinereous  colour.  So  much  hair  as  grew  from  the 
parts  of  the  frozen  Rhinoceros  observed  by  Pallas,  he  never 


<«    M 


La  tete  iUAX  d^garnie  de  sa  come,^*  are  the  words  of  the  French  translator 
and  editor  Peyronie  ;  but  Pallas,  in  his  Memoir,  expressly  mentions  the  two  horns : 
^  Comua  cum  capite  adlata  non  fuerunt,  prius  forte  abrupta  et  a  flumine  vel  trans- 
euntibus  gentilibus,  qui  yenationi  operam  navant,  ablata.  Apparent  autem  oomu 
nascUis  pariter  aXqvie  frontalis  eyidentissima  yestigia.**  Noyi  Comment.  Petropol., 
tom.  xyii.  p.  588. 

t  In  the  Memoir,  '*  De  Reliquiis  animalium  exoticorum,^^  Pallas,  speaking  of 
the  feet,  says,  ^  In  quibus  non  solum  diyisura  ungularum,  Rhinocerotis  chaiacter- 
istica,  sed  corium  pariter,^**  &c. 
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observed  on  any  living  species ;  and  he  asks  whether  it 
does  not  indicate  the  Rhinoceros  of  the  Lena  to  have  been 
an  aboriginal  of  the  temperate  latitudes  of  Asia  ? 

It  must  not  be  inferred  from  the  observations  wliich 
Pallas  was  able  to  make  on  the  hair  of  the  legs  of  the 
frozen  Rhinoceros,  that  its  body  was  less  warmly  clad  than 
that  of  the  Mammoth.  No  naturalist,  unacquainted  with 
the  woolly  covering  of  the  arctic  Musk  Ox,  could  have 
inferred  it  from  an  inspection  of  the  legs  only,  which  are 
clothed  with  short,  dull,  brownish- white  hair,  unmixed 
with  wool. 

Of  the  subsequent  discoveries  of  carcasses  of  Rhinoceroses 
in  the  frozen  soil  of  Siberia,  I  can  only  learn  that  they 
prove  the  hide  to  have  been  destitute  of  those  singular 
folds  which  characterize  that  part  in  the  existing  one- 
homed  Rhinoceros ;  and  that  one  of  the  horns,  probably 
the  first  or  nasal  horn,  has  been  obtained,  which  measures 
nearly^hree  feet  in  length,  and  thus  confirms  the  deduc- 
tions of  Cuvier  from  the  osseous  septum  supporting  the 
nasal  bones,  as  to  the  size  of  this  formidable  weapon  :  it  is 
preserved  in  the  Museum  of  Natural  History  at  Moscow. 

Although  the  molar  teeth  of  the  Mhinoceros  tiehor- 
hinus  present  a  specific  modification  of  structure,  it  is  not 
such  as  to  support  the  inference  that  it  could  have  better 
dispensed  with  succulent  vegetable  food  than  its  existing 
congeners  ;  and  we  must  suppose,  therefore,  that  the  well- 
clothed  individuals  who  might  extend  their  wanderings 
northwards  during  a  brief  but  hot  Siberian  summer, 
would  be  compelled  to  migrate  southward  to  obtain  their 
subsistence  during  winter.  Plants  might  then  have  existed 
with  longer  periods  of  foliation  than  those  which  now 
grow.  This,  at  least,  is  a  less  extreme  hypothesis  than 
the  sudden  change  from  a  tropical  to  an  arctic  climate, 

2a 
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which  has  been  proposed  to  account  for  the  preseryatlon 
in  ico  of  entire  Elephants  and  Rhinoceroses;  and  Mr. 
Darwin  has  well  remarked  that  ''  as  there  is  evidence  of 
physical  changes,  and  as  the  animals  have  become  extinct, 
so  may  we  suppose  that  the  species  of  plants  have  like- 
wise been  chauged.^^  But,  admitting  the  more  probable 
necessity  of  migration,  we  may  derive  some  insight  into 
the  liabits  of  the  Siberian  Bhinoceros  by  inquiring  into 
those  of  existing  large  Herbivora  of  Arctic  climes,  which 
were  represented  by  species  coeval  with  those  extinct 
Ilhinoceroses.  Pallas  describes  and  figures  in  the  samie 
Memoir  "  De  reliquiis  animalium  exoticorum  ^  in  which 
he  describes  the  frozen  Rhinoceros,  the  fossil  remains  of  a 
Musk  Ox  (OviboSy  De  Bl.),  which  seems  to  be  not  more 
satisfactorily  distinguishable  from  the  existing  species*  than 
is  the  Uru8  priscm  from  the  great  Lithuanian  Aurochs  : 
the  Musk  Ox  is  remarkable  at  the  present  day  for  its 
geographical  position  in  high  northern  latitudes,  and  its 
adaptation  to  such  by  its  peculiarly  fine  woolly  clothing, 
and  its  periodical  migrations  have  been  noticed  by  expe- 
rienced naturalists.  The  appearance  of  the  Musk  Ox  in 
the  mouth  of  May  on  Melville  Island  in  latitude  76'',  was 
one  of  the  phenomena  ascertained  in  Captain  Parry's  first 
voyage,  and  "is  interesting,'^  Dr.  Richardson  observes,"f- 
"  not  merely  as  part  of  their  natural  history,  but  as  giving 
us  reason  to  infer  that  a  chain  of  islands  lies  between 
Melville  Island  and  Cape  Lyon,  or  that  Wollaston's  and 
Banks'^s  Lands  form  one  large  island,  over  which  the 
migrations  of  the  animals  must  have  been  performed.^ 

*  Cuvier, '  Ossemens  Fossiles,*  4to.  1823,  torn.  iy.  p.  156. 
t  '  Fauna  Boreali- Americana,  Mammalia,*  p.  276. 


Section  of  the  Dream  Cave  at  Wiikaworth,  (Backland, '  ReliqniEB  DiluTiaDS,') 
Bhowing  the  poiibon  of  the  foeail  RhinocerDii,  E. 
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RHINOCEROS  LEPTOBHIN'US.     Leptorhme  Two- 
homed  Rhboceros. 

■wWvwMOi  M  MM  n-wn*.  Ccrini,  Ofiwmi  FoMJlei,  ito., 

1E33,  too.  iL,  pt  1,  p.  71.  pL  ix. 
Egi.8iad9;pl.xm.,figt.  4  and  5. 
_  KirriirryrMK^  JiDU,  IMe  Ff  IL II  SKDgethiere, 

n'oRonbog,  M.  1839,  p.  179, 
ttk  ni^  Gg*.  31,  32, 33. 
Mmiu,  Kacf,  Akten    der  Urwelt,  Bto^ 

1S41,  p.  6,  Ob.  L,  GgL  1,  3,  4, 
and  5 ;  Mb.  iL 

WiiiisT  the  i-atalo^e  of  extinct  European  Ehinoceroflee 
has  lioon  augiiit'iiliHl.  since  the  time  of  Cavier,  by  a  few 
weU-dotonuinei.1  auil  uiaoy  nonuDal  species,  one,  which 
the  great  Palawntolojrist  had  himself  inscribed  there  by 
the  name  of  SAiuoeirros  Ifptorkiaut,  has  been  almost 
blotted  out  and  lost  dght  of,  throng  the  defective  cha- 
racter of  part  of  the  evideDce  on  which  he  founded  the 
species. 

The  name  '  leptorhiaus '  and  it^  French  synonym 
'  d    marines  non-cloisonn/es,''  more   commonly  applied   by 
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Cuvier  to  the  species  in  question,  were  suggested  by  the 
characters  of  the  fossil  skull  of  a  Rhinoceros  discovered  by 
M.  Cortesi  in  a  fresh- water  upper  tertiary  deposit  at  Plai- 
sance,  as  they  appeared  in  a  drawing  transmitted  to  Cuvier, 
who  had  not  had  an  opportunity  of  studying  the  original, 
which  is  preserved  in  the  '  Mus^e  des  Mines'  at  Milan. 
Confiding  in  the  drawing,  which  is  engraved  in  the  '  Osse- 
mens  Fossiles,'  4to.,  1822,  torn,  ii.,  pt.  i..  Rhinoceros,  pi. 
ix.,  fig.  7,  Cuvier  was  led  to  conclude  that  the  Rhino- 
ceros of  Plaisance  differed  from  that  of  Siberia  and  north- 
em  Europe  in  having  "  the  cerebral  part  of  the  skull  less 
prolonged  and  less  inclined  backwards ;  in  the  position 
of  the  orbit  above  the  fifth  molar  tooth ;  in  the  anterior 
termination  of  the  nasal  bones  by  a  firee  point,  and  in 
the  absence  of  any  attachment  of  them  to  the  intermaxil- 
laries  by  a  vertical  osseous  septum ;  in  the  minor  degree 
of  prolongation  of  the  intermaxillary  bones,  which  were 
of  a  totally  different  form,  presenting,  in  short,  as 
little  as  the  nasal  partition,  any  of  those  characters  for 
which  the  skull  of  the  Rhinoceros  tiehorhinus  was  so  re- 
markable.**' (Tom.  cit.  p.  71.)  From  these  apparently 
broad  distinctions,  Cuvier  did  not  hesitate  to  admit  the 
specific  difference  of  M.  Cortesi's  Rhinoceros  ;  and  he  even 
ventured  to  state  that  it  incontestably  approached  nearer 
to  the  Rhinoceros  hicornis  of  the  Cape  than  to  any  other 
known  species.     (Tom.  cit.  p.  71.) 

This  summary  of  the  cranial  characters  of  the  Rhinoceros 
leptorhinus  is  repeated  without  modification  in  the  post- 
humous 8vo.  edition  of  the  '  Ossemens  Fossiles,'  1834, 
tom.  iii.,  p.  136. 

In  the  following  year,  however,  M.  de  Christol  commu- 
nicated to  the  '  Annales  des  Sciences,'  2*^®  s6rie,  tom.  iv.,  p. 
44,  a  more  accurate  figure  (pi.  ii,  fig.  4)  of  the  cranium 
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of  the  Bihinoceros  discovered  at  Plaisance,  and  the  results 
of  a  careftil  comparison  of  three  large  drawings  of  that 
fossil,  made  at  his  request  by  MM.  de  la  Marmora 
and  Gen^  at  Milan ;  from  which  he  was  led  to  conclude 
that  the  drawing  published  by  Cuvier  was  very  defective 
in  one  of  the  most  essential  points,  and  had  led  the  great 
Anatomist  into  the  error  of  creating  a  species  which  had 
never  existed.* 

M.  Christol  found,  in  fact,  that  the  bony  septum  of 
the  nose  had  been  omitted  in  the  sketch  engraved  in  the 
'Ossemens  Fossiles,'  whilst  a  considerable  portion  of  it 
actually  existed  in  the  fossil ;  and  that  the  anterior 
extremity  of  the  nasal  bones,  represented  as  projecting 
freely  forwards  in  the  Cuvierian  figure,  were  evidently 
broken  off  in  the  actual  fossil,  according  to  the  large 
drawings  transmitted  to  him  by  Prof.  Gen^.  (Loc.  cit. 
p.  70.) 

The  discrepancies  between  the  figures  published  by 
Cuvier  and  M.  Christol  are  obvious  enough ;  and  one  can 
scarcely  avoid  conceding  to  the  later  observer,  that  he 
has  established  the  fact  of  the  existence,  in  M.  Cortesi's 
fossil,  of  the  chief  character,  viz.,  the  bony  partition  of 
the  nose,  the  absence  of  which  was  mainly  depended  on 
by  Cuvier  as  the  distinctive  feature  of  his  Rhinoceros  a  no- 
rines  nonrcloisonn^es.  Since,  however,  this  species  rests  not 
only  upon  M.  Brongniart^s  drawing  of  the  skull  at  Milan, 
but  upon  characters  deduced,  by  Cuvier's  own  observation, 
from  lower  jaws  obtained  from  fresh- water  deposits  in 
Italy,  M.  Christol,  who   had  not  any  more  than   Cuvier 

•  **  Cuvier  n'a  pas  eu  occasion  de  la  voir,  il  n'a  pu  en  d^crire  la  tete  que 
d^apres  un  dessein  qui,  tout  en  retra^ant  assez  exactement  les  contours  g^^raux 
de  cette  tete,  est  tres  incomplet  dans  le  point  le  plus  essentiel,  et  me  parait  avoir 
induit  Cuvier  en  erreur  en  le  portant  a  cr6er  une  espece  qui  n''a  point  exist^.^ 
Christol,  loc.  cit.  p.  47. 
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personally  inspected  or  compared  M.  Cortesl's  fossil,  ex- 
pects too  much  when  he  demands  the  entire  suppression 
of  the  Rhinoceros  UptorJiinus  from  the  catalogue  of  extinct 
species. 

I  shall  be  able,  indeed,  to  show  that  the  partial  bony 
septum,  and  its  confluence  with  the  extremities  of  the 
nasal  bones,  inferred  by  M.  Christol  to  exist  in  the 
skull  of  the  Rhinoceros  at  Milan,  do  not,  of  themselves, 
give  proofs  of  its  identity  with  the  species  called  Rh. 
tichorhinus ;  and  although,  in  the  absence  of  direct  in- 
spection of  the  fossil  in  question,  I  cannot  presume  to 
question  the  accuracy  of  M.  Christors  determination  of 
it,  I  may  observe  that  the  points  above  cited,  upon  which 
he  chiefly  grounds  his  opinion,  are  not  incompatible  with 
the  characters  which  I  have  ascertained  to  belong  to  the 
skull  of  the  Rhinoceros  leptorhinus. 

Before  adverting  to  these,  I  shall  first  adduce  evidence 
of  the  existence,  in  British  fresh- water  newer-pliocene 
deposits,  of  a  Rhinoceros,  having  the  same  characters  of 
the  lower  jaw  and  teeth  which  Ouvier  has  ascribed  to 
his  Rhinoceros  leptorhinus. 

The  specimens  described  and  figured  in  the  '  Ossemens 
Fossiles,'  tom.  cit.  pi.  ix.,  figs.  8  and  9,  were  discovered 
in  Tuscany,  and  are  the  most  common  kind  of  Rhino- 
ceros jaws  in  that  part  of  Italy,  where,  however,  the 
lower  jaw  of  the  Rhinoceros  tichorhinus  has  likewise  been 
found.  From  this  the  jaw  of  the  Rh.  leptorhinus  differs 
"  by  the  continuation  of  the  series  of  molar  teeth  close  to 
the  anterior  end  of  the  jaw,  which  is  short  and  not  pro- 
longed into  a  prominence,  or  expanded  part  ;'*'  and  these 
characters  Ouvier  correctly  cites  as  evidence  of  the  close 
resemblance  of  the  leptorhine  Rhinoceros  to  the  two-horned 
species  of  the  Cape.     (Tom.  cit.  p.  72.)     The  fossil  speci- 
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ratin  (fig.  132),  which,  in  like  manner,  differs  as  miich 
from  the  lower  jaw  of  the  Bi.  ticAorhintu  (fig.  123)  aa  it 
resembles  that  of  the  Rh.  bicomii,  was  discovered  hj  John 
Brown,  Esq.,  F.G.S.,  in  the  fresh-water  pliocene  deposits 

/V-132. 


Lower  Jair,  Rh.  leptoriiitia,  ^  iwt  tUe.     Gactoo,  FnfiTi 

at  Clacton  on  the  Essex  coast.  It  consists  of  the  right 
branch  of  the  lower  jaw,  wanting  the  angle  and  coronoid 
ascending  process  and  the  end  of  the  symphysis,  and  it 
contains  the  last  and  penultimate  molars,  and  the  sockets 
of  four  molars  anterior  to  these.  The  entire  length  of  the 
specimen  is  one  foot  six  inches  and  a  half;  the  depth  of 
the  jaw  behind  the  last  molar  tooth  is  four  inches  nine 
lines ;  its  depth  behind  the  third  molar  tooth  is  three 
inches  four  lines.  The  extent  of  the  molar  series,  from 
the  front  of  the  second  socket  to  the  back  of  the  last  socket, 
is  ten  inches.  I  assume  the  anterior  alveolus,  (fig.  133,^ 
2,)  which  lodged  a  two-fimged  premolar,  exceeding  one  inch 
in  antero-posterior  extent,  to  have  been  the  second  of  the 
series ;  the  deep  depression,  exposed  on  the  broken  part  of 
the  symphysis  anterior  to  this  socket,  is  the  dental  canal ; 
it  is  shown  at  v,  fig.  133,  in  which  a  view  of  the  alveolar 
border  of  the  jaw  is  given  on  the  same  scale  as  that  of 
the  figure  of  the  lower  jaw  of  the  Rhinoceros  l^torhinus 
in  the  '  Ossemens  Fossiles'  (tom.  cit.  pi.  ix.,  fig,  9),  which 


Fig.  133. 
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appears  to  be  the  same  scale  as  that  oa  which  Dr.  Eaap's 
specimeii  of  the  lower  jaw  of  the  Rhinoceros  MercHi  is 
figured  in  the  '  Akten  der  Urwelt,'  tab.  iJ. 

The  socket  of  the  second  molar,  (p  2,)  or  the  sixth,  count- 
ing from  behind  forwards,  is  entirely  in  advance  of  the 
transverse  line  drawn  across 
the  back  part  of  the  symphysis, 
and  the  molar  series  is  conse- 
quently extended  much  closer 
to  -  the  end  of  the  jaw  than 
in  the  Hhinoceros  tichorhinus. 
This  part  of  the  symphysis  also 
is  rounded  inwards  towards  its 
anterior  termination  in  the  pre- 
sent specimen,  producing  a  very 
different  contour  from  that  pro- 
duced by  the  swelling  out  of 
the  same  part  to  form  the  flat- 
tened spatulate  extremity,  char 
racteristic  of  the  lower  jaw  of 
the  Bh.  tichorhinus  (fig.  124). 
The  lower  border  of  the  jaw  is 
less  enrved  in  the  Mh.  leptorki- 
nut,  and  the  depth  less  sudden- 
ly diminished  at  the  symphysis. 
The  fore-part  of  the  base  of  the 
coronoid  process  is  more  promi- 
nent externally  in  the  Bh.  lep~ 
torkinui  than  in  the  Rh.  ticho- 
rhinus. The  molar  teeth  are 
larger,  and  the  series  occupies 
a  greater   extent  in   the   law       Low«  jaw,  fliwoocnw  feptorii«n. 

>'  jth  nat.  Bii«.  Clacton,  Essei. 

of  the  leptorhine  species. 
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RL  leptarhnui.  Rh.  tic/mriinui. 

In.  Lin.  In.  Lin. 

Anlcco-poBlerior  eitent  of  lait  two  molan           .'4       3  3       9 

„                 H            penultimate  malar                 .20  19 

TnuuTdie  diameter  of  bate  of  down  of  pennldmate  ^   In  12 


In  the  preeent  specimen  of  the  jaw  of  the  leptorhine 
Ebinoceroe  (fig.  133),  the  worn  state  of  the  last  two 
molars  shows  that  it  had  belonged  to  an  old  indii'idual ; 
Fig.  134.  but  the  difference  of  size  is  equally  mani- 
fested [by  the  specimen  of  a  fragment  of  the 
left  branch  of  the  lower  jaw  of  the  Rhino- 
ceros l^torhinua  (fig.  134),  also  obtained  by 
Mr.  Brown  from  the  fresh-water  deposits 
at  Glacton,  and  containing  the  last  three 
molars,  in  the  same  state  of  attrition  as  those 
in  the  jaw  of  the  Rhinoceros  tichorhinui  (fig. 
124).  There  Is  a  difference  also  iu  the  pro- 
portional size  of  the  posterior  lobe  of  the 
last  molar  tooth,  which  is  greater  in  the 
Rk.  tepiorhinm.  The  lower  terminations  of 
the  internal  depressions  of  the  molars  are 
nifa^!*j^t.^  less  angular  and  less  narrow  in  the  M. 
Walton.  lepiorhinm ;  and  the  three  inner  columns  or 

prominences  of  the  molars  are  less  flattened. 

The  specimen  of  the  fore  part  of  the  lower  jaw  of  a 
somewhat  younger  leptorbine  Bbinoceroe,  obtained  by  Mr. 
Brown  from  the  fresh-water  deposits  at  Olacton,  Essex, 
and  contdning  the  second,  third,  and  fourth  premolars  in 
situ  (fig.  135),  yields  a  specific  character  in  the  larger 
proportional  size  of  the  second  premolar ;  which  will  he 
recognized  by  comparing  the  annexed  figure  with  fig. 
128,  and  is  demonstrated  by  the  following  admeasure- 
ments : 


AnUfro-pOBteriDr  e3 
premolar 
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Rh.  leplotiim 

Id.  Lii 

«  of  BBBond,  third,  and  fourth  >    .       _ 


ucond  premolar 
n  n  fourth  prenwlai  . 

There  is  a  still  more  marked 
distinction  of  form,  which,  as  it 
is  rarely  manifested  in  the  lower 
molars  of  the  Rhinoceros  genua, 
I  have  here  illustrated  by  two 
cuts  of  the  natural  size;  fig.  136, 
showing  the  inner  side  of  the 
second  premolar  of  the  Rhmoceros 
l^torhinm,  and  fig.  137,  p  2,  that 
of  the  SA.  tichorhmus,  the  latter 
being  from  Lawford,  near  Rugby.  Ie»8  than  i  nat. 
Fig.  136.  F^.  1 


In  Dr.  Buckland's  collection  at  Oxford  there  is  a  speci- 
men of  a  considerable  part  of  the  right  ramus  and  sym- 
physis of  the  lower  jaw  of  a  young,  hut  nearly  full  grown, 
Mhinoeeros  leptorMnus.  The  last  molar  tooth  has  half 
risen  above  its  alveolus,  and  the  summit  of  the  Ulterior 
cresceut  had  Just  begun  to  he  used  in  mastication :  the 
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penultimate  grinder  is  in  place,  the  sockets  of  the  ante- 
penultimate molar,  and  of  the  three  adjoining  premolars, 
vacant ;  that  of  the  first  premolar  is  obliterated :  the  whole 
of  the  socket  of  the  second,  and  part  of  that  of  the  third 
premolar  are  in  advance  of  the  back  part  of  the  symphysis. 
Besides  this  well-marked  distinctive  character,  the  present 
fossil  displays  the  more  convex  curvature  of  the  lower 
border  of  the  jaw,  its  greater  thickness  in  proportion  to  its 
depth  below  the  premolar  series.  These  differences  are 
well  brought  out  in  contrast  with  the  portion  of  jaw  from 
the  fresh- water  beds  of  the  Cromer  Cliff,  which  belonged  to 
a  younger  individual,  and  of  which  comparative  admeasure- 
ments are  subjoined: — 

Rh,  leptorhintts,    Bh.  tkhorhinus. 

In.  Lin.  In.  Ldn. 
Depth  of  jaw  below  the  middle  of  third  premolar            2       0  3       0 

Greatest  thickness  of  the  same  part  of  the  jaw  17  18 

Depthof  the  jaw  below  middle  of  the  penultimate  molar     3      0  3       5 

Antero-posterior  breadth  of  penultimate  molar  2       0  19 

„  M       of  last  molar      .        .  2       3  1.8 

The  last  two  admeasurements  show  the  characteristic 
superior  size  of  the  molar  teeth  in  the  Rh,  Iqptorhinm. 

Dr.  Kaup  has  described  and  figured  a  portion  of  a  lower 
jaw  of  a  Rhinoceros  discovered  in  the  Rhine  formations 
("  im  Rheine  gefunden**'),  the  left  ramus  of  which,  according 
to  the  figure,*  contains  the  fourth,  fifth,  and  sixth  molars, 
the  roots  of  the  third  and  second,  and  the  anterior  root 
of  the  seventh  molar ;  the  second  molar  being  in  advance 
of  the  posterior  commencement  of  the  symphysis,  as  in 
the  lower  jaw  of  the  Rhinoceros  Uptorhinm  of  Italy,  figured 
by  Cuvier  (loc.  cit.  Rh.  pi.  ix.,  fig.  9),  and  as  in  the 
specimen  from  Clacton,  figs.  132  and  133. 

Dr.  Kaup,  believing  that  in  his  Rhenish  specimen  the 

•  'Akten  der  Urwelt,'  tab.  ii.,  fig.  1,  p.  6. 
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teeth  occupy  a  greater  space,  and  that  the  edentulous 
end  of  the  symphysis  is  broader  than  in  the  jaw  of  the 
Rh.  leptorhinm^  figured  by  Cuvier,  refers  it  to  a  distinct 
species,  which  he  calls  Rhinoceros  Merckii.  The  symphy- 
sis is  not,  however,  entire  in  either  of  the  specimens  com- 
pared, according  to  the  figures,  from  which  I  can  by  no 
means  satisfy  myself  of  their  specific  distinction.  The 
length  of  the  alveolar  series,  from  the  sixth  to  the  second 
molar,  inclusive  of  the  specimen  from  Clacton  (fig.  133), 
is  0*205  in  French  millemetres,  or  eight  and  a  quarter 
inches  English ;  in  the  Italian  specimen,  and  also  in  that 
from  the  Rhine,  if  Dr.  Kaup'*s  figure  be,  like  Ouvier's, 
one-fourth  the  natural  size,  the  same  dimension  gives  0*225 
millemetres,  or  nine  inches :  but  different  specimens  of 
the  lower  jaw  of  the  Rhinoceros  tichorhinus  have  presented 
as  much  variety  of  size.  I  conclude,  from  the  foregoing 
comparisons,  that  the  lower  jaw  of  the  Rhinoceros  from 
the  Rhenish  deposits,  as  well  as  that  from  Essex,  are 
specifically  identical  with  the  lower  jaws  from  Tuscany, 
which  Cuvier  has  referred  to  his  Rhinoceros  leptorhinus. 

But  what  are  the  characters  of  the  rest  of  the  cranium, 
and  in  what  degree  do  the  proportions  of  the  nasal  bones 
accord  with  the  name  imposed  upon  the  species  which 
the  lower  jaw  incontestably  proves  to  be  distinct  from 
all  other  species  known  at  the  period  of  its  first  descrip- 
tion? M.  Christol  has  shown  that  the  answers  given 
to  these  questions  on  the  authority  of  the  cranium  dis- 
covered by  M.  Oortesi  are  unsatisfactory.  No  portion  of 
the  upper  jaw  or  cranium  was  associated  with  the  Rhenish 
specimen  of  the  lower  jaw  of  the  Rhinoceros  leptorhinus 
described  by  Dr.  Eaup.  But  the  discoverer  of  the  corre- 
sponding portion  of  the  same  species  in  our  own  fresh- 
water deposits  was  so  fortunate  as  to  obtain,  by  his  own 
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personal  exertions,  at  the  same  time  and  place,  the  whole 
of  the  upper  portion  of  the  cranium,  with  a  considerable 
proportion  of  the  occiput,  and  a  fragment  of  the  upper 
jaw  with  the  last  molar  tooth  in  situ ;  other  upper  molars 
being  found  detached,  but  in  close  proximity  with  the 
cranium.  The  side-view  of  this  portion  of  cranium  (fig. 
131),  reduced  to  the  same  proportion  as  that  of  the  Rh. 
tichorhinus  (fig.  120),  shows  the  minor  degree  of  eleyation 
of  the  interorbital  platform  supporting  the  second  or 
frontal  horn,  the  minor  degree  of  concavity  between  this 
surface  and  the  cranium  proper,  the  greater  length  of  the 
nasal  aperture,  and  the  less  prominent  or  convex  con- 
tour of  the  anterior  and  rougher  surface  for  the  nasal 
horn:  the  limited  extent  of  the  bony  partition-wall  (a 
«),  dividing  the  nasal  cavity,  and  supporting  the  nasal 
bone,  is  also  shown  in  this  view,  the  lower  part  of  the 
wall  being  broken  away,  but  not  the  posterior  margin, 
which  terminates  by  a  smooth  rounded  border.  The  bony 
partition-wall  extends,  in  fact,  from  the  anterior  end  of 
the  nasal  bones,  only  half-way  towards  the  posterior 
boundary  of  the  nasal  apertures  (a  a),  the  view  across 
the  posterior  half  of  which  is  uninterrupted.  In  the  BAi- 
noceros  tichorhinus  the  bony  septum  extends  fi'om  the 
fore-part  of  the  nose  to  the  vomer  behind,  and  serves  to 
support  not  only  the  nasal,  but  the  frontal  horn.  That 
the  well-marked  but  interesting  transitional  character  of 
the  partial  bony  septum  is  not  a  fallacious  appearance  due 
to  accidental  loss  or  fracture,  is  demonstrated  by  the 
under  or  inner  surface  of  the  nasal  platform,  of  which 
a  reduced  view  is  given  in  fig.  138.  This  surface,  be- 
hind the  bony  septum  (s  s)y  is  quite  smooth  and  free  from 
any  marks  of  sutural  attachment  of  an  unanchylosed 
prolongation  of  a   bony  vomer;   the    surface    is    slightly 


Fin.  138- 
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convex  transversely,  concave  longitudinally,  Tvith  the  &ee 
lateral  nmrgias  bent  down.  The 
short  septum  is  firmly  anchy- 
loaed,*  and  gradually  increa«ies 
in  thickness  to  the  anterior  de- 
flected extremities  of  the  nasal 
platform,  where  the  appearance 
of  the  fractured  surface  of  the 
confluent  bones  indicates  that, 
when  entire,  they  had  been  united 
by  continuous  ossification  to  the 
intermaxillaries,  as  in  the  Rhino- 
ceros tichorhmus.^  Very  clear 
evidence  of  the  distinction  of  the 
two  species  is  obtained  by  com- 
paring the  upper  surges  of 
their  skulb ;  and  the  reader 
may  pursue  the  same  com- 
parison by  means  of  the  subjoined  figure  (139),  and  the 


Under  surface  of  nasal  be 
iUin(w«ros  leptorianiii.      j 
ClacCoa. 


*  This  bet  shows  that  the  limited  extent  of  the  bonj  aeptnm  Id  the  present 
craninm  is  not  a  consetgnence  of  immalure  age  ;  not  only  the  site  of  the  skoil, 
bnt  the  obliteration  of  the  cranial  sutures,  proyes  it  to  have  belonged  at  least  to 
a  fully  mature  individual.  In  the  tichorhine  Rhinoceros  the  bony  septum  ia 
not  auchjlosed  to  the  nasal  platform  until  the  animal  has  quite  attaiupd  its 
maturity.  In  the  young  but  fnll-grawn  specimen  discovered  in  the  frozen  sand 
at  Viloui,  the  bony  septum  was  still  tree  at  its  upper  border.  Pallas  says,  "  Os 
scutiforme,  quod  comu  nasalis  fimiamentum  pnestat  cum  subjecto  liitcro  osseo, 
crassisaimo  vomeri  comparando  noudnm  evaluit ;  sed  harmoniik  tuberculosa  totius 
plaui,  nt  opiphyaos  ossium  jnniorum  soleut,  inorticulatur."  Novi  Comment-  Pe- 
tropol.  iviL{1773),p.  S30. 

t  When  I  Rrst  saw  this  specimen  at  Stanwayduiing  a  tour  of  inspection  of  collec- 
tions of  British  Fossils,  preparatory  to  drawing  up  the  Report  on  that  subject  for 
the  British  Association,  1  was  induced,  from  the  prevalent  belief  in  the  osseous 
septum  anchyloied  to  the  naaal  bones  as  the  peculiar  chaiBcteristic  of  the  Siino- 
ceroi  laiorhinM,  to  refer  the  Clacton  cranium  with  those  charactels  to  that 
spedes  ;  this  error  in  the  '  Reports  of  the  British  Association,'  8td-,  1843,  p. 
223,  I  am  now  able  to  correct. 


corresponding  view  of  the 
skull  of  the  Mi.  ticAo- 
rhinus,  given  by  Cavier  in 
the  '  Owemena  Foesiles,' 
4to.,  1823,  torn,  ill.,  pi. 
Izziz.,  fig.  6. 

So  compared,  the  Clac- 
ton  spe<nmen  will  be  seen 
to  be  narrower  in  propoiv 
tion  to  its  length,  espe- 
cially at  the  cerebral  and 
naaal  regions :  the  con- 
fluent nasal  bones  (m)  are 
not  only  more  slender, 
but  are  more  attffliaated 
anteriorly,  and  thus  vindi- 
cate the  appropriateness 
of  the  name  l^ttorMnttt  ■ 
originally  applied  to  the 
present  species  by  its  first 
discoverer."  The  inter- 
orbital  surface  (^)  for 
the  frontal  horn  is  not 
only  leas  elevated,  but  is 
much  less  rugose,  and  is 
separated  by  a  smooth 
space     of    some    extent 


*  The  French  name,  Shmooeros  i  nariBa  hob  rioisotmlti,  more  commonly 
applied  by  Curier  to  thii  ipeciei,  it  now  proved  to  be  inappUcabU ;  tie  mote 
accii^te  term  would  be  i  norma  denu-doiarmiiUt ;  but,  aa  the  nasal  bonei 
notwitbstaading  their  partial  mraeoiu  supporting  wall,  are  actually  mare  alender 
than  thoae  of  the  Hh.  HcioriiTius,  (here  is  no  objection  to  the  Latin  nomea  triviale 
teptorUaui,  and  every  reason  lor  retaining  it. 
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noBoi  horn.  We  may  therefore  infer,  from  the  latter 
character,  that  the  second  horn  was  smaller  in  the 
leptorhine  than  in  the  tichorhine  Rhinoceros,  and  con- 
nect in  physiological  relationship  with  this  indication 
the  non-extension  of  the  bony  supporting  wall  beneath 
the  second  platform.*  Another  distinction  is  the  nar- 
rower interspace  between  the  curved  ridges  ((  t)  which 
indicate  the  extent  of  origin  of  the  temporal  mnscles 
upon  the  sides  of  the  cranium :  and  this  is  not  due 
to  any  diderence  of  age  ;  for  the  skull  of  the  ticho- 
rhine Bhinoceros,  with  which  I  compared  the  Clacton 
Bpecimeu,  belonged  to  an  old  individual,  and  yet 
exhibited  the  same  superior  width  between  the  tem- 
poral ridges  as  is  shown  in  the  Cuvierian  figure  above 
referred  to.  The  plane  of  the  occiput  ie  less  inclined 
from  below  upwards  and  backwards  than  in  the  Sh. 
tichorhirtus,  and  this  region  of  the  skull  of  the  lepto- 
rhine species  differs  more  strik- 
ingly in  its  form  (fig.  140)  :  it  is  Pig.  no. 
narrower  in  proportion  to  the 
length  of  the  skull,  and  especially 
at  the  upper  part,  which  gives  it 
a  triangular  figure  with  the  apex 
cut  off.  In  the  Mh.  tichorhinm 
it  is  more  B<]uare-8haped,  iL^d  the 
upper  overhanging  ridge  is  thicker 
and  more  nigged,  indicating  more 
powerful  ligamentous  and  muscu- 

*  The  eiiating  Bpeciea  of  two-homed  RUnoceroBes  of  Africa  pnsent  the  Mioe 
diSeitDce  in  the  propottimiB  of  their  harm,  as  was  manifeated  by  the  two  eidnct 
European  species  abave  compared.  The  Sk.  Kalha  of  Dr.  Smith  has  hath  hon» 
of  equal  [ength  ;  the  Rh.  simui  hai'  the  frontal  ham  much  shorter  than  the 
nasal  one. 
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lar  attachmenu  in  nbdoa  to  the  stiooger  and   heayier 
boms.* 

The  tme  cfaaraccers  of  the  dnll  of  the  BUmacero$  Upio- 
rkUiu.  and  it?  distinction  from  that  of  the  J24.  tidarkinus 
being  estaULshed.  there  remains  only  to  compare  it  with 
the  skulls  of  other  known  species  of  Bhinoceros.  The 
descriptions  bv  Cnrier^  *  Ossemens  Foasikfi,^  4to^  1824, 
torn.  T^  pt.  ii.,  p.  502 ;  hj  Dr.  Kaup,  ^  Oasemans  Foesiles 
de  Dazmstadt/  -ko.,  1834.  3^  cahier,  p.  39,  and  by  M. 
Chriatol.  *  Annates  des  Sciences  Nat.,**  1835,  p.  76,  of 
the  extinct  two-homed  species,  referred  bj  Gnvier  to  his 
BA.  iJKiVi'nM,  bat  first  accurately  determined  by  Dr.  Kaup 
under  the  name  of  BA.  ScAIeiermacAmj  and  shortly  after 
by  M.  Christol  under  that  of  BA.  flu^riMMS,  leave  no 
room  for  doubt  as  to  its  specific  distinctiim  firom  the  BAm  lap- 
torAinu^.  Curier  and  Dr.  Kaup  are  silent  as  to  the  presence 
or  otherwise  of  a  bony  nasal  septum  in  the  BA,  SeAleierma- 
cAeri^  and  the  excellent  figure  of  the  skull  of  that  species  in 
Dr.  Kaap*s  work  shows  no  trace  of  it.  It  is  equally  absent 
in  the  original  figure  of  the  Montpellier  specimen,  given 
by  M.  Christol  in  the  *  Annates  des  Sciences,'*  tom.  cit., 
pi.  ii.,  fig.  5  ;  and  the  latter  author  expressly  states  ^'  that 

*  These  specific  distinctions  of  the  RJL  tiekorkimmSj  and  Rk,  leplorlkimtSy 
win  be  leedily  appreciated  by  the  snbjoiiMd  taUe  of  oompantiTe  dimen- 
sions : — 

Hk.  tidhrkimus.  Rk.  leptorhmus. 

In.  Lin.  In.  Lin. 

Length  of  the  skull  (in  a  straight  line)        .                31       0  28       0 

Least  breadth  between  temporal  ridges        .                  3       6  15 

Breadth  of  nasal  bones  opposite  the  hind  border  ^^  )    g       a  A     10 

the  nasal  aperture  .  .  •  ( 

Breadth,  opposite  middle  of  nasal  aperture  .                    6       6  4       9 

Breadth  of  the  anterior  extremity  of  nasal  platform        4       0  2      9 

LeDgth  of  nasal  aperture    .            .            .             .80  810 

Breadth  of  upper  part  of  occiput     .            .            .80  40 

Do.     of  middle  of  occiput           .             .             .96  69 
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the  nasal  bones  are  broad,  long,  straight,  horizontal,  not 
massive,  but  strong  and  ^  ^lanc^s,^  without  a  septum 
below  (*  sans  eloison  en  dessous '),  abruptly  bent  down  near 
their  free  extremity,  which  terminates  in  a  point  directed 
downwards  and  a  little  forwards,"  ii.  p.  77.  The  markied 
difference  in  the  form  of  the  cranium  of  the  Bh,  leptorhinm, 
besides  that  essential  structural  one  in  the  presence  of  the 
osseous  septum,  will  be  appreciated  by  comparing  the  con- 
tour of  the  nasal  platform  in  fig.  131  with  M.  OhristoPs 
figure  and  accurate  description  of  the  same  part  in  the  Bh. 
SchleiermacherL  Ouvier  deemed  the  skull  of  this  species  to 
resemble  that  of  the  Sumatran  two-homed  Rhinoceros 
more  than  any  other,  but  to  be  proportionally  shorter,  with 
the  nasal  platform  broader  and  less  pointed,  its  conrexity 
more  prominent,  and  the  temporal  ridges  more  approxi- 
mated, so  as  to  form  a  sagittal  crest.  (Tom.  cit.  p.  502.) 
Now,  in  each  of  these  particulars,  the  Bh.  Schleiermacheri 
equally  departs  from  the  Bh.  leptorhinus ;  which,  hy  its 
proportionally  longer  cranium,  with  a  narrower  and  more 
gradually  attenuated  nasal  platform  (fig.  139,  w),  pre- 
senting a  more  gradual  and  less  elevated  convex  curve 
(fig.  131),  and  with  the  flat  space  intervening  between 
the  less  approximated  temporal  ridges,  still  more  nearly 
resembles  the  skull  of  the  Bh.  Swmatranm  than  does  that 
of  the  Bh.  Schleiermacfieri.  The  Bh.  leptorhinus  differs, 
nevertheless,  from  the  Bh.  Svmatranvs  (see  Ouv.,  op.  cit., 
tom.  iii.,  pi.  Ixxix.,  fig.  3)  in  its  proportionally  longer  and 
narrower  cranium,  in  the  more  backward  production  of  the 
occipital  ridge,  and  still  more  essentially  by  the  ossified  sep- 
tum and  its  confluence  with  the  fore-part  of  the  nasal  bones. 
From  the  skull  of  the  Bhinoceros  incisivus,  to  which  Ouvier 
erroneously  supposed  that  of  Schleiermacher's  species  to 

belong,  our  present  specimen  is  readily  distinguished  by 
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both  its  nhape,  its  partial  bony  septum,  and  the  snrfiuses 
for  the  attocliment  of  the  horns ;  which  snrfiices  are  ahown, 
hy  Dr.  Kaup's  beautiful  discovery,  to  be  wanting  in  that 
accordingly  hornless  extinct  Bhinoceros,  which,  by  way 
of  compensation,  was  provided  with  unusually  large  in- 
cisive tusks.  (Kaup,  loc.  cit.,  p.  109,  pi.  x.)  By  the  ab- 
sence of  incisors,  and  by  the  form  of  the  lower  jaw,  the 
Rh.  leptorhinvs  resembled  the  incisorless  Rhinoceros  bir 
eomis  of  the  Gape  ;  but,  by  the  form  and  proportions 
of  the  cranium,  it  much  more  nearly  resembled  the  two- 
horned  Rliinoceros  of  Sumatra,  and  thus  combined  in  its 
own  organization  characters  now  distinct,  and  shared  be- 
tween two  existing  Rhinoceroses,  the  habitats  of  which, 
in  the  present  geographical  distribution  of  Mammalia,  are 
divided  by  a  thousand  miles  of  ocean. 

Our  chief  information  of  the  extent  of  the  range  of  the 
extinct  species  of  Rhinoceros  is  derived  from  the  discoveries 
of  their  fossil  teeth,  which  are  the  most  common  and  the 
most  recognizable  remains  of  these  great  Pachyderms. 

Guvier  expresses  his  regret  that  he  had  had  no  oppor- 
tunity of  examining  the  superior  molar  teeth  of  the  Rhi- 
noceros leptorhinm^  so  that  he  knew  not  whether  they 
presented  characters  analogous  to  those  which  distinguish 
the  molars  of  the  existing  species.  He  appeals  to  the 
Italian  naturalists  to  supply  this  hiatus;  and  to  this  de- 
sirable object  the  specimens  which  were  obtained  by  Mr. 
Brown  in  the  same  deposits  at  Glacton,  with  the  cranium 
and  lower  jaws  of  the  leptorhine  species,  have  greatly 
contributed. 

The  upper  molars  from  Glacton  consist  of  the  last  and 
penultimate  ones  of  the  lefl  side,  and  the  ante-penultimate 
molar  of  the  right  side.  If  this  tooth  (fig.  141)  be  com- 
pared with  the  upper  molar  of  the  Rhinoceros  tichorhintis 


RHmoCBBOS   LEPTORHINUS.  373 

(6g:.  122),  which  has  been  worn  down  to  about  the  same 
degree,  it  will  be  seen  that,  in  fig.  141,  the  valley,  A, 
is  wider  at  its  commencement,  and  that  the  termination, 
where  the  letter  is  placed,  is  smaller  and  of  a  triangnlar 

i^.  ui. 


5th  upper  malar,  Rk,  Itpioriiiiut,    Nat.  nn.   Gaeton. 

form :  in  the  tichorhine  molar  it  is  much  more  expanded 
and  bilobed  by  its  extension  towards  the  middle  of  the 
outer  surface  of  the  crown.  The  valley  between  these 
two  terminal  divisions,  in  the  tichorhine  molar,  is  so 
shallow,  that  the  outer  lobe  is  soon  separated  as  an  island 
of  enamel,  according  to  the  pattern  shown  in  fig.  126, 
and  the  valley  then  preserves  an  almost  uniform  width 
to  the  termination  marked  by  the  letter  b.  In  the  upper 
molar  of  the  leptorhine  Bhinoceros,  the  valley  is  either 
divided  by  the  wearing  away  of  the  shallow  fold  of  eiiar 
mel  between  the  end  of  the  narrow  process  entering  the 
valley  and  the  opposite  bank,  e,  whereby  the  end  of 
the  valley,  h,  is  wholly  insulated,  which  change  is  shown 
in  the  molar  of  the  SMnocsros  l^torhvMU,  from  Crozes, 
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Departifient  du  Gard,  figured,  but  not  recognized  as  such, 
in  the  '  Ossemens  Fossiles,"*  torn,  ii.,  pt.  1,  Rhinoceros,  pi. 
xiii.,  fig.  4 ;  or  the  whole  valley  is  gradually  diminished 
in  depth,  without  the  separation  of  an  enamel-island,  but 
continuing  to  manifest  its  characteristic  wide  beginning, 
as  is  shown  in  the  upper  molar  from  the  same  locality 
in  France,  figured  by  Ouvier,  tom.  cit.  pi.  xiii.,  fig.  5. 
These  varieties  depend  on  the  varying  depth  of  the  narrow 
part  of  the  valley  at  the  end  of  the  small  intruding  pro- 
montbry,  and  they  are  exemplified  in  two  of  the  molars 
from  Clacton  :  but  neither  of  the  patterns  of  the  grinding 
surface  of  the  upper  molars  of  the  Eh.  leptorhinm^  pro- 
duced by  the  effects  of  mastication  upon  the  valley,  i, 
are  presented  by  the  molars  of  any  of  the  recent  Rhino- 
ceroses, except  the  two-horned  species  of  Sumatra.  In 
this  the  valley,  5,  very  closely  resembles  in  its  form  and 
intruding  promontory  that  in  the  upper  molars  of  the 
leptorhine  Rhinoceros;  but  the  ridge  on  the  outer  side 
of  the  tooth,  corresponding  to  that  marked  d'  in  fig.  141, 
is  much  more  produced,  and  the  adjoining  convexity  at 
the  middle  of  the  outer  surface  is  flatter. 

But  to  proceed  with  the  comparison  between  the  upper 
molars  of  the  extinct  tichorhine  and  leptorhine  Rhinoce- 
roses ;  the  lateral  valley,  d,  is  wider  and  deeper  at  its 
commencement,  and  shallower  at  its  termination  in  fig. 
141  than  in  figs.  122  and  126 ;  it  is  not  so  soon, 
therefore,  worn  down  into  a  second  island  of  enamel, 
like  that  shown  in  the  molars  of  the  tichorhine  Rhino- 
ceros figured  by  Cuvier,  loc,  cit.,  pi.  xiii.,  figs.  1  and  6 : 
the  inner  termination  of  the  lobe,  c,  is  broader  and  more 
bulging  in  the  leptorhine  Rhinoceros^  the  outer  longi- 
tudinal ridge,  df^  is  more  produced,  and  the  anterior  basal 
ridge,  /,    is  longer    and   better  developed.      The    small 
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tubercle,  w,  is  commonly,  but  not  constantly  present  at 
the  entry  of  the  valley,  b,  I  have  never  seen  it  in  an 
upper  molar  of  the  tichorhine  Rhinoceros. 

Professor  Jager  has  figured  an  upper  molar  tooth  from 
the  opposite  side  of  the  jaw  to  that  in  fig.  141,  in  the 
Second  Part  of  his  '  Fossllen  Saeuge-thiere  Wiirtembergs/ 
foL,  1839,  tab.  xvi.,  fig.  31.  It  was  discovered  in  a  sand- 
pit ("  sand-grube ")  at  Kirchberg,  in  Wirtemberg,  and 
exhibits  about  the  same  amount  of  attrition,  the  same 
characteristic  form  of  the  principal  valley,  the  anterior 
basal  ridge,  the  prominent  longitudinal  ridge  {d%  aad  the 
expanded  convex  bases  of  the  inner  lobes,  separated  by  the 
wide  beginning  of  the  valley,  as  in  the  Glacton  leptorhine 
molar.  Professor  Jager  notices  the  latter  character,*  and 
the  little  tubercle  (m)  at  the  base  of  the  valley,  which 
is  likewise  present  in  our  Glacton  leptorhine  molars  ;"!*  but  he 
does  not  allude  to  the  more  important  character,  which  his 
figure  represents,  of  the  simple  termination  of  the  valley  (J)» 

The  zealous  investigator  of  the  Wirtemberg  Fossils 
appears  not  to  have  perceived  the  specific  jresemblance 
between  the  molars  from  Kirchberg  and  that  from  Crozes 
(Gard),  figured  by  Cuvier,  tom.  cit.,  pi.  xiii.,  fig.  4.  And, 
as  Cuvier  had  not  obtained  evidence  to  connect  these  speci- 
mens with  his  Bh,  leptorhinus^  nor,  indeed,  appears  to  have 
appreciated  their  difference  from  the  molars  of  the  ticho- 
rhine Rhinoceros,!   Professor  Jager  had  no  clue  to  the 

*  Professor  Jager,  after  noticing  the  general  resemblance  of  the  fossil  tooth 
with  a  corresponding  one  of  the  African  two-homed  Rhinoceros,  obserresy 
''allein  er  unterscheidet  sich  yon  ihm  ausser  der  Grosse  durch  die  mehrere 
Rundnng  nnd  Trennung  der  innem  Abtheilungen,  wodnrch  er  sich  noch  insbe- 
sondere  von  demselben  Zahne  yon  Cannstadt,  tab.  xyi.  fig.  10,  unterscheidet, 
so  wie  durch  den  kleinen  hocker  in  der  Mitte  zwischen  beiden.  p.  180. 

i*  This  is  more  strongly  deyeloped  in  the  molar  teeth  of  the  Rhinoceros  indsimtt 
(Aoercihenum^  Kaup).  The  Constadt  tooth  aboye  dted  is  a  molar  of  the  JRh, 
Hchorhinus,  closely  agreeing  with  that  from  Chartham,  fig.  122. 

t  The  molar  tooth  of  the  tichorhine  Rhinoceros,  figured  in  the  '  Ossemens 
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discovery  that  the  molars  of  the  Rhinoceros  from  Kirch- 
berg  belonged  to  a  distinct  species  which  had  already 
received  its  appropriate  name ;  and  he  therefore  proposes 
to  denominate  it  '•^Rhinoceros  Kirchberffense'^*  (sic,  p. 
179). 

Dr.  Kaup  has  given  a  reduced  and  reversed  view  of  the 
same  molar  tooth  in  his  '  Akten  der  Urwelt,'  8vo.,  1841, 
taf.  i.,  (ig.  4 ;  he  equally  appreciates  the  distinction  of  its 
structure  from  the  corresponding  molars  of  the  Hhtno- 
csras  iicliorhinusy  and  at  the  same  time  recognizes  its  speci- 
fic identity  with  the  molars  from  Crozes.  The  means  of 
identifying  it  with  the  BA.  leptorhinus  were  equally  want- 
ing to  the  Palaeontologist  of  Darmstadt,  who,  notwith- 
standiQg  a  name  had  been  already  attached  to  the  species 
by  Professor  Jager,  proposes  to  call  it  Rhinoceros  Merehii. 
The  last  molar  tooth  of  the  left  side,  which  is  retained 
in  a  portion  of  the  upper  jaw  from  the  iresh-water  deposits 
at  Claeton,  closely  resembles  the  corresponding  less  worn 
molar  of  the  right  side  from  Kirchberg,  figured  by  Pro- 
feRsor  Jagcr  in  the  work  cited,  pi.  xvi.,  fig.  32,  and,  like 
it,  differs  from  the  corresponding  tooth  of  the  Rh.  ticho- 

Fossiles,*  torn.  ii.  pt.  1.  pi.  vi.  fig.  5,  in  which  the  enamel  island  is  formed  by 
the  insulation  of  odc  lobe  of  the  expanded  termination  of  the  valley  (6),  is  thus 
deicrilied ;  '*  On  y  voit  aussi  tres-bien  la  fbssette,  resultant  de  IHmion  da  crochet 
post^'ricur  avec  la  coUino  ant^rieure,  et  rechancnire  post^rieulre  commence  a  ^tre 
cem^.'* — P.  57.  The  molar  tooth  of  the  leptorhine  Rhinoceros,  figured  in  pi. 
ziii.  fig.  4,  in  which  the  enamel  island  is  due  to  the  insulation  of  the  entire  nn- 
expanded  end  of  the  vidley  (&),  is  thus  described,  **  Le  trou  anterienre  y  est  deja 
distinct  par  IMnion  du  crochet  do  la  colline  post^rieure  avec  la  colline  anterienre, 
mais  Techancrure  posterieure  n'y  est  point  encore  cem^e." — lb.  p.  58. 

*  The  nomina  iricialia^  formed  by  latinizing  German  names  of  indiyidnals 
or  places,  grate  harshly  upon  the  ear.  One  regTblc  the  obligation  to  adopt 
such  a  name  as  Schleiermacheri  in  place  of  megarhinus^  but  the  law  of 
priority  is  absolute.  With  regard  to  names  derived  firom  particular  localities, 
they  are  obnoxious  to  the  graver  objection  of  indicating  very  partially  and  im- 
perfectly the  geographical  range  of  the  extinct  species  to  which  they  are 
applied. 
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rhi/nm  in  the  relatively  thicker  and  more  bulging  base 
of  the  inner  and  anterior  lobe,  in  the  more  even  and 
less  undulating  surface,  which  extends  from  the  anterior 
external  to  the  posterior  internal  angle  of  the  crown,  and 
in  the  absence  of  the  infundibular  cavity  at  the  posterior 
angle  of  the  crown. 

The  only  portion  of  the  vertebral  column  of  a  Rhino- 
ceros discovered  at  Clacton  was  the  os  sacrum  ;  this  bone, 
by  the  anchylosis  of  five  vertebrae,  and  the  broad,  thick, 
rough  plate  of  bone  extending  horizontally  from  the  con- 
fluent ends  of  the  spines  of  the  first  three  vertebrae  must 
have  belonged,  like  the  cranium,  to  a  ftiUy  mature  indi- 
vidual. It  is  of  an  almost  equilateral  triangular  form, 
six  inches  nine  lines  across  the  base,  and  six  inches  in 
length ;  it  differs  from  the  os  sacrum  of  the  Bh  Swmor 
tranus  in  the  oblique  truncation  of  the  lower  angles  of 
the  transverse  processes  of  the  fourth  vertebra,  and  the 
less  elongated  form  of  the  articular  surfisices  on  the  fore- 
part of  those  of  the  first  vertebra.  I  havie  not  had  the 
opportunity  of  comparing  this  sacrum  with  that  of  the 
Rhinoceros  tickorhinus ;  but  it  most  probably  belongs  to 
the  same  species  as  the  other  fossils  from  the  fresh-water 
deposits  at  Clacton. 

Ouvier,  having  obtained  evidence  that  a  fossil  humerus 
of  a  B\inocero8,  discovered  by  Professor  Nesti  in  the  Val 
d'Amo,  differed  from  the  humerus  of  the  tichorhine  Rhi- 
noceros by  its  longer  and  more  slender  proportions,  by 
its  longer  and  less  prominent  deltoid  crest,  and  by  some 
minor  characters,  suspected  it  to  belong  to  the  Bh.  lepto- 
rhinus.  The  association  with  the  unquestionable  remains 
of  that  species  in  the  fresh- water  deposits  at  Clacton,  of 
a  considerable  portion  of  a  humerus  of  a  Rhinoceros,  parti- 
cipating in  all  the  distinctive  features  of  that  from  the 
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Val  d'Arno,  and  closely  agreeing  with  the  figures  given 
by  Cuvier  in  the  *  Ossemens  Fossiles,'  Rhinoceros,  pi.  x., 
figs.  1  and  2,  confirms  the  accuracy  of  the  reference  of 
the  Val  d'Arno  remains  to  the  Rhinoceros  leptorAinus. 
The  humerus  now  before  me,  discovered  by  Mr.  Brown 
at  the  same  time  and  place  with  the  leptorhine  cranium, 
presents  a  most  striking  contrast  with  the  proportions  of 
the  humerus  of  the  tichorhine  Bhinoceros  before  cited, 
from  Lawford. 

I  subjoin  the  following  comparative  dimensions  : 

JRh.  leptorhinus,    Rh,  tichorMnm, 
In.   Lin.  In.   Lin. 

Length,  from  the  head  to  the  beginning  of  the)  ^^      ^  ,^      P 

anconal  depression 

Length  of  the  deltoidal  crest 

Circumference  of  the  proximal  end 

Smallest  circomference  of  the  shaft 

Breadth  of  the  proximal  end 

In  Mr.  Brown^s  specimen  the  distal  end  is  broken  off. 

An  ulna,  slightly  mutilated,  from  the  till  at  Walton, 
near  Essex,  in  like  manner  agrees  in  its  proportions  with 
that  from  the  Val  d'Amo,  figured  by  Cuvier  in  the  plate 
cited,  fig.  13. 

The  long  and  slender  proportions  of  the  femur  of  the 
Italian  Bhinoceros  are  noticed  in  the  '  Ossemens  Fossiles  ;^ 
the  third  trochanter  is  thrown  more  forward,  and  the  great 
trochanter  does  not  descend  to  join  the  third. 

I  have  had  no  means  of  applying  these  characters  to 
the  identification  of  the  leptorhine  species  as  an  English 
fossil ;  the  only  part  of  the  femur  found  associated  with  the 
skull  and  teeth  of  the  Bh.  leptorhinus  at  Clacton  being 
the  distal  extremity,  on  the  characters  of  which  the  text 
is  silent,  and  the  reduced  figures  inexpressive  in  the 
'  Ossemens  Fossiles.'  This  fragment  having  been  kindly 
transmitted  to  me  by  Mr.  Brown,  together  with  the  other 
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specimens  of  Rhinoceros  leptorhinm  from  Glacton,  I  have 
compared  it  with  the  corresponding  part  of  the  femur  of 
a  BAinoceros  tichorhinus^  obtained  from  the  drift  near 
Moscow. 

The  first  and  most  obvious  distinction  of  the  Glacton 
femur  is  the  narrower,  shallower,  and  more  oblique  sur- 
face of  the  shaft,  immediately  above  the  articular  surface 
for  the  patella ;  the  convex  ridge  continued  upwards  from 
the  internal  and  more  prominent  boundary  of  that  surface 
is  broader,  more  rounded,  and  more  gradually  blended 
with  the  shaft  of  the  femur ;  the  whole  surface  exterior 
to  this  ridge  slopes  more  suddenly  to  the  outer  side  of 
the  bone,  and  there  is  a  much  deeper  excavation  below 
the  rotular  articulation.  In  the  femur  of  the  tichorhine 
Rhinoceros,  the  transverse  exceeds  the  antero-posterior 
diameter  of  the  shaft  six  inches  from  the  lower  end ;  in 
that  of  the  leptorhine  species,  these  proportions  are  re- 
versed at  the  same  part  of  the  shaft.  The  outer  side  of 
the  femur  behind  the  outer  ridge  is  more  concave  in  the 
Glacton  specimen,  which  measures,  from  the  fore  to  the 
back  part  of  the  external  condyle,  eight  inches;  it  most 
probably  belongs  to  the  leptorhine  species. 

In  Mr.  Brown's  collection  there  are  specimens  of  upper 
molar  teeth  of  the  Rhinoceros  leptorhinm  from  the  till  at 
Walton  in  Essex.  One  of  these  is  the  last  molar,  which 
had  just  come  into  use  when  the  animal  perished.  An- 
other specimen  is  a  third  upper  molar,  worn  down  to  its 
base.  The  same  Geologist  also  possesses  the  germ  of  the 
ante-penultimate  molar  of  a  Rhinoceros  Iqptorhinus  from 
Grays,  in  Essex,  in  which  many  smaller  processes  are 
sent  off  into  the  principal  valley  (i),  in  addition  to  the 
larger  promontory*  A  similar  modification  of  a  superior 
molar  tooth  of  the  leptorhine  Rhinoceros  from  Tuscany 
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is  noticed  in  the  addition  to  the  paragraph  on  that  species  in 
the  8vo,  edition  of  the  '  Ossemens  Fossiles/  torn,  iii.,  p. 
138 :  I  am  not  disposed,  however,  to  place  much  stress 
upon  this  as  a  specific  character. 

Mr.  Parkinson  appears  to  have  been  the  first  to  recog- 
nize remains  of  the  Rhinoceros  in  the  formations  on  the 
Essex-coast.  He  says  :  —  "  From  several  fragments  of 
bones,  which  I  met  with  in  the  Essex  bank,  I  was  led  to 
suppose  that  the  remains  of  some  other  very  large  animal, 
besides  those  of  the  Elephant  and  Elk,  had  been  there 
imbedded.'*" — '  Organic  Remains,''  vol.  iii.  p.  371.  The 
upper  part  of  an  os  femoris,  which  differed  from  that 
of  any  animal  with  whose  skeleton  Mr.  Parkinson  was 
acquainted,  induced  him  to  be  more  particular  in  his  re- 
search, and  led  to  his  discovery  of  the  tooth  of  the 
Rhinoceros,  which  he  has  represented  in  Plate  xxi.  fig.  3. 
(op.  cit.  p.  372.)  *'  This  tooth,''  he  proceeds  to  say,  "  is 
an  upper  molar  of  the  left  side,  is  pretty  much  worn,  and 
must  have  belonged  to  a  small  animal,  since  it  is  not  one 
half  the  size  of  the  teeth  which  are  found  at  Chartham." 
The  figure  shows  all  the  essential  characters  of  the  upper 
molars  of  the  RhmoceroB  Uptorhinus. 

A  part  of  a  fossil  lower  jaw,  discovered  in  the  tertiary 
marine  deposits  of  Monte  Blancano,  near  Bologna,  which 
had  obtained  notoriety  through  Professor  Monti's  descrip- 
tion of  it,  in  1719,  as  part  of  the  skull  of  a  Morse,  was 
not  only  proved  by  Cuvier  to  be  part  of  a  Rhinoceros, 
but  the  great  Anatomist  congratulated  himself  on  being 
able  to  determine,  by  the  prominent  symphysis,  that  it  had 
belonged  to  the  Bhmoceros  ticharhinus.  "  This  discovery," 
he  remarks,  "  is  one  of  great  importance,  since  it  shows 
that  the  two  species"  (the  tichorhine  and  leptorhine)  "  had 
inhabited  Italy,"  op.  cit.  p.  143. 
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The  identificatioii  of  the  fossil  teeth  respectively  re- 
ferred, in  the  works  of  Cuvier,  Jager,  and  Kaup,  to  the 
Rh,  tichorhinm^  Kirchhergmsis^  and  Merckii,  with  the 
Sk.  leptorhinus,  demonstrates  a  fiirther  range  of  that 
species,  which  we  now  know  to  have  been  associated  with 
Eh.  tichorhinm  in  France,  in  Germany,  and  also,  by  the 
instructive  specimens  obtained  by  Mr.  Brown,  in  our  own 
island. 

Mr.  Fitch  of  Norwich  possesses  specimens  of  upper  and 
lower  molar  teeth  of  the  Bh.  leptorhinus  from  the  fresh- 
water^ (lignite)  beds  on  the  Norfolk  coast  near  Cromer, 
which  demonstrate  the  occurrence  of  this  species  in  the 
same  deposit  with  the  Bh.  tichorhinus. 

I  have  not,  hitherto,  met  with  any  specimens  of  the 
Bhinoceros  leptorhinus  from  the  ossiferous  caves  of  Eng- 
land, nor  does  the  species  appear  to  have  extended  its 
range  to  Siberia,  where  the  tichorhine  Bhinoceros  most 
abounded.  In  this  country,  as  in  Wirtemberg,  Darm- 
stadt, Central  France,  and  Italy,  the  remains  of  the  lepto- 
rhine  Bhinoceros  have  been  left  in  tranquil  deposits  of 
fresh-water  lakes  or  rivers. 

Mr.  Brown  informs  me,  that  at  Clacton  these  deposits  line 
a  basin  of  the  London  clay,  upon  which  they  immediately 
rest.  The  deepest  part  of  the  basin  is  twenty  feet  below 
the  surface,  and  is  covered  by  a  stratum  about  six  inches 
thick,  of  red  sand,  with  marine  and  fresh- water  shells ; 
above  this,  by  a  deposit  five  feet  thick  of  peaty  matter,  with 
interrupted  beds  containing  marine  and  fresh- water  shells : 
above  this  is  another  thin  layer  of  red  sand,  with  marine 
and  fresh- water  shells  ;  then  comes  another  bed  of  peaty 
matter  four  feet  thick,  overlaid  by  a  thin  bed  of  red  sand, 
with  fresh- water  shells ;  and  this  is  covered  by  a  stratum 
of  flinty  gravel,  four  to  five  feet  thick,  which  supports  the 
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superficial  vegetable  mould.  The  remains  of  the  Rhi- 
noceroses, with  associated  Mammoths  and  Aurochs,  were 
discovered  in  the  deepest  part  of  the  basin;  but  in  the 
space  of  three  hundred  yards  towards  the  north,  it  rises 
to  the  surface  and  is  capped  by  the  gravel.  Mr.  Brown, 
in  concluding  his  account  of  the  ancient  lacustrine  basin, 
which  formed  the  grave  of  the  huge  pachyderms  and 
ruminants  that  once  roamed  upon  its  banks,  or  wallowed 
in  its  muddy  shallows,  says,  ''  As  the  bones  and  teeth 
which  I  have  now  much  pleasure  in  sending  you,  were  all 
collected  by  myself,  I  can  vouch  for  their  being  marked 
correctly,  as  to  locality.**' 

The  habits  of  the  less  robust  and  less  formidably  armed 
species  no  doubt  differed  from  those  of  the  tichorhine 
Rhinoceros,  which  is  more  extensively  distributed  over 
England ;  some  Naturalists  have  recognized  different  ha- 
bits in  the  three  or  four  species  of  Rhinoceros  now  living 
in  Africa,  and  which  differ  from  each  other  in  form  and 
structure  much  less  than  did  the  extinct  leptorhine  and 
tichorhine  Rhinoceroses  of  Europe. 

Although  the  number  of  species,  now  extinct,  which 
ranged  over  the  Europseo- Asiatic  continent  equalled  or 
surpassed  that  of  the  existing  species  of  Rhinoceros^  no 
fossil  remains  referable  to  this  genus  have  ever  been  dis- 
covered in  America  or  Australia.  This  peculiar  form  of 
homed  Pachyderm  appears  to  have  been  confined,  from 
its  first  introduction  into  our  planet,  to  the  same  great 
natural  division  of  the  dry  land — the  Old  World  of  the 
geographers — to  which  the  existing  representatives  of  that 
form  are  still  peculiar. 
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CuviBB,  Oseemens  Foaulei,  4to,  182^  torn,  a  pt.  i.  p.  109. 
V.  Mbtbh,  Palieotogica,  Sro.  1832,  p.  79. 


In  England,  as  on  the  Continent,  remans  of  the  genns 
Equus  attest  that  a  species  equalling  a  middle-edzed  Horse, 
and  one  of  the  size  of  a  large  Ass,  or  Zebra,  have  been 
the  associates  of  the  Mammoth,  BhinoceroB,  and  other 
extinct  qnadnipeds,  whose  remains  are  bo  generally  dis- 
persed in  the  drift  fomaations,  bone-caves,  and  the  post- 
pliocene  tertiary  deposits.  Almost  every  geological  aa- 
thor,  who  has  had  occasion  to  notice  the  Mammalian 
fossils  of  these  recent  periods,  has  made  mention  of  such 
a  combination.  It  has  been  observed  by  Dr.  Mantell* 
in  the  "Elephant-bed"  at  Brighton;  by  Mr.  Olift'f'  in 
the  cavernous  fisBuies  at  Oreston ;  by  Dr.  Buckland  |  in 
the  ossiferous  caves  at  Kirkdale,  in  the  Mendips,  tmd  at 

•  '  Foeeili  of  the  South  Donmi,'  4to.,  1 822,  p.  283. 

+  ■  Phil.  Tran».'  1833,  p.  86, 

i  '  Sellquiae  DiluTiaiue,'  pp.  13,  75. 
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I^aviland;  by  Mr.  Lyell*  in  the  tertiary  deposits  on 
the  Norfolk  coast ;  by  Col.  Hamilton  Smith  -f-  in  the 
bone-caves  near  Torquay ;  and  by  Mr.  Morris  J  in  the 
Mammaliferous  deposits  in  the  valley  of  the  Thames,  as 
at  Wickham,  Ilford,  Erith,  Grays,  and  Kingsland.  Cu- 
vier  records  many  instances  of  the  like  association  of  a 
Horse  with  the  undoubted  extinct  species  of  Mammals 
in  the  corresponding  formations  on  the  continent. 

No  critical  anatomical  comparison  appears  hitherto  to 
have  been  instituted  with  regard  to  the  relations  of  these 
British  equine  fossils  with  the  existing  species.  That 
the  fossils  vary  in  size  amongst  themselves  has  been  more 
than  once  noticed ;  and  Dr.  Buckland  makes  a  remark  § 
expressive  of  his  suspicion  that  they  belonged  to  more 
than  one  species. 

The  largest-sized  fossil  Equm  from  British  strata  is  indi- 
cated by  molar  teeth,  obtained  by  Mr.  Lyell  from  a  bed 
of  laminated  blue  clay,  with  pyrites,  eight  feet  thick, 
overlying  the  Norwich  crag  at  Cromer,  where  they  are 
associated  with  remains  of  the  Mammoth^  Hippopotamus^ 
Rhinoceros^  Bos^  Cenms,  and  Troffontherittm.  The  antero- 
posterior diameter  of  one  of  these  teeth,  the  second  in  the 
lower  jaw,  was  one  inch  four-tenths,  equalling  that  of  the 
largest  dray-horse  of  the  present  day :  other  correspond- 
ing fossil  teeth  of  Eqtms  have  measured  in  the  same  dia- 
meter, some  one  inch  two-tenths,  and  some  one  inch.  The 
intermediate  size,  which  equals  that  of  the  teeth  of  a 
horse  of  between  fourteen  and  fifteen  hands  high,  is  the 

♦  *Phil.  Mag.'  vol.  xvi.  (1840.)  pp.  349,  362. 

f  '  Naturalist's  Library,'  Horses,  p.  63. 

t  '  Mag.  of  Nat.  History,'  1838,  p.  539. 

§  Loc.  cit.  p.  75,  with  respect  to  the  equine  remains  discovered  in  the  Oreston 
caverns : — '*  Horses  about  twelve,  of  different  ages  and  sizes,  as  if  from  more  than 
one  species." 
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most  common  one  presented  by  fossils.  Several  of  the 
equine  molar  teeth  from  Rentes  Hole,  Torquay,  indicate 
a  horse  as  large  as  that  from  the  blue  clay  at  Cromer ; 
but  the  size  of  the  fossil  species  would  be  incorrectly 
estimated  from  the  size  of  the  teeth  alone.  Although 
the  equine  fossils  are  far  from  rare,  yet  they  have  hitherto 
in  England  been  always  found  more  or  less  dispersed 
or  insulated,  and  no  opportunity  has  occurred  of  ascer- 
taining the  proportions  of  one  and  the  same  individual 
by  the  comparison  of  an  entire  skeleton  with  that  of  the 
existing  species  of  Equu8. 

The  best-authenticated  associations  of  bones  of  the 
extremities  with  jaws  and  teeth,  clearly  indicate  that 
the  fossil  Horse  had  a  larger  head  than  the  domesticated 
races ;  resembling  in  this  respect  the  Wild  Horses  of  Asia 
described  by  Pallas,*  and  in  the  same  degree  approxi- 
mating the  Zebrine  and  Asinine  groups. 

It  is  well  known  that  Cuvier-j-  failed  to  detect  any  cha- 
racters in  the  bones  or  teeth  of  the  different  exjpting  species 
of  Equus^  or  in  the  fossil  remains  of  the  same  genus,  by 
which  he  could  distinguish  them,  except  by  their  differ- 
ence of  size,  which  yields  but  a  vague  and  unsatisfactory 
approximation.  MM.  H.  v.  Meyer  and  Dr.  Kaup  have, 
however,  pointed  out  well-marked  distinctive  characters 
in  the  fossil  Equida  of  the  older  pliocene  and  miocene 
tertiary  deposits  of  the  Continent. 

The  second  and  third  molars  of  both  jaws  in  most 
of  the  equine  fossil  specimens  of  the  teeth  from  our  more 
recent  deposits  and  caverns  which  I  have  examined,  are 
narrower  transversely  in  comparison  with  their  antero- 
posterior diameter  than   in   the   existing   Horse ;    and  a 

*  '  Zoogmphia  Rosso- Asiatica,*  torn.  i.  p.  255. 
f  '  Ossemens  Fossiles,*  4to.  torn.  ii.  pt.  i.  p.  111. 

2c 
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similar  character  appears  to  have  been  recognized  by 
M.  H.  V.  Meyer  in  some  of  the  fossil  equine  teeth  from  the 
Eppelsheim  sand,  since  he  cites  the  Equus  angustidens  as 
a  synonyme  of  the  species  which  he  subsequently  described 
under  the  name  of  Equus  asinus  primigenius.* 

The  upper  molar  teeth  of  the  Horse  resemble  those  of 
the  Palseotherium  in  the  two  deep  longitudinal  channels  (d 
d,  fig.  143,)  which  traverse  their  outer  side,  but  the  enamel- 
linings  of  those  channels  are  not  produced  into  points  on 
the  grinding  surface.  This  surfa<5e  of  the  equine  molax 
also  presents  a  close  analogy  with  that  of  the  Rhinoceros  ; 
to  aid  in  tracing  which,  the  corresponding  but  modified 
folds  and  islands  of  enamel  in  the  complex  molar  of  the 
Horse  (fig.  143)  are  marked  with  letters  corresponding 
with  those  on  the  upper  molar  of  the  Rhinoceros  lep- 
torMnus  (fig.  141).  For  the  details  of  the  character- 
istic structure  of  the  teeth  of  the  genus  Equus,  which 
would  be  unsuited  to  the  present  work,  I  must  refer  the 
reader  to  the  *  Ossemens  Fossiles,'  and  to  my  *  Odon- 
tography' ;  and  here  merely  add,  that  the  character  by 
which  the  Horse's  molars  may  best  be  distinguished  from 
the  teeth  of  other  Herbivora,  corresponding  with  them 
in  size,  is  the  great  length  of  the  tooth  before  it  divides 
into  &ngs.  This  division,  indeed,  does  not  begin  to  take 
place  until  much  of  the  crown  has  been  worn  away ;  and 
thus,  except  in  old  Horses,  a  considerable  proportion  of 
the  whole  of  the  molar  is  implanted  in  the  socket  by  an 
undivided  base.  In  an  old  molar  with  roots,  the  pattern 
of  the  grinding  surface,  as  it  is  shown  in  the  figs.  142 
and  143,  is  a  little  changed  by  partial  obliteration  of  the 
enamel  folds,  but  enough  generally  remains  to  serve, 
with  the  form  of  the  tooth,  to  distinguish  it  from  the 
rooted  molar  of  a  Ruminant. 


*  ( 


Palseologica,^  p.  80. 
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Figure  MS  shows  the  grinding  snrface  of  the  third 
molar,  right  side  of  the  upper  jaw,  in  a  fossil.  &om  the 
cave  of  Kent's  Hole,  Torquay.  It  presents  the  same  fos- 
silised condition  as  the  bones  and  teeth  of  the  extinct 
Bbinoceros  and  the  great  Camivora  from  the  same  de- 
pository. The  upper  molars  of  the  Horee  are  slightly 
curved ;  and  a  fossil  species,  contemporary  with  the  Mega- 
therium in  South  America,  differs  from  the  existing  Horse 
hy  the  greater  degree  of  that  curvature :  but  there  is  no 
such  difference  in  the  present  fossil,  which  is  of  equal 
length  with  a  large  Horse's  tooth  compared,  viz.,  three 
inches  and  a  quarter ;  neither  is  there  any  modification 
of  the  pattern  of  the  enamel  folds  on  the  grinding  surface 
deserving  to  be  regarded  as  spedfic.  This  degree  of  dif- 
ference is  indicated  only  by  the  smaller  transverse  as  com- 
pared vrith  the  antero-posterior  diameter ;  and  the  same 
difference  of  proportion,  as  compared  with  the  teeth  of 
the  common  existing  Horse,  is  shown  in  the  figure  of  the 
upper  molar  from  the  cave  at  Kirkdale,  in  the  '  BellquiEe 
Diluviance,'  pi.  vii.,  fig.  7.     In  general,  I  have  fomid  that 

Fig.  J45. 
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the  lower  molar  teeth  of  the  fossil  Sgims  present  the 
same  difference  in  their  narrower  transverse  diameter : 
this  character  is  shown  in  the  cut  of  the  grinding  surface 


of  one  of  these  teeth  (fig.  145)  from  the  cavernous  fissure, 
A,  at  Oreston  (fig.  50,  p.  132) ;  and  it  is  illustrated  by 
contrast  with  the  same  view  of  the  corresponding  lower 
molar  of  a  common  Horse  of  about  fourteen  hands  high 
(4ig.  144),  Some  of  the  numerous  fossil  equine  teeth  of 
large  size,  from  the  cave  at  Kent's  Hole,  do  not  manifest 
this  character ;  but  the  large-sized  molar  teeth  of  the 
Horse,  from  the  newer  pliocene  blue-clay  at  Cromer,*  are 
as  much  narrower  transversely,  compared  with  the  teeth 
^ff-  '*^-  of  the  large  varieties  of  the 

existing  Horse,  aa  are  the 
somewhat  smaller  molars 
from  Kent's  Hole,  Kirk- 
dale,  and  Oreston.  One  of 
the  Cromer  fossil  teeth,  from 
the  lower  jaw,  with  a 
grinding  gorface  measuring 
one  inch  five  lines  in  long 
(antero  posterior)  diameter, 
and  eight  lines  in  short 
(transverse)  diameter,  pre- 
sented a  swelling  of  one 
lobe,  near  the  base  of  the 
implanted  part  of  the  tooth 
(fig.  146).t  To  ascertain 
the  nature  and  cause  of 
this  enlargement,  I  divided 
it  transversely,  and  exposed  a  nearly  spherical  cavity, 
large   enough   to   contain    a    pistol-ball,   with   a    smooth 

•  Lyell  'On  tic  Boulder  Formation  and  Fresh-water  Depotits  of  Eml*™ 
Norfolk,'  PhiloBophical  Magazine,  1840,  p.  361. 

t  1  am  induced  to  cite  one  of  the  curioni  examplea  of  diuase  in  an  eilmtt 
animal  from  the  rarity  of  iu  occurrence  in  the  tiwue  which  it  the  subject  of  it. 
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inner  surface  {fig,  HT,  c).     The  parietea  of  this  cavity, 
Mimposed  of  dentine  and  enamel  of  the  natural  Btructure, 


were  from  one  to  two  lines 
and  a  half  thick,  and  were 
entire  and  imperforate. 
The  water  percolating  the 
stratum  in  which  this  tooth 
had  Iain,  had  found  access 
to  the  cavity   through   the 


I  of  diwiued  lower  m 


t^.  148. 


porous  texture  of  its  walla,       /omUu.    Cromer. 

and  had    deposited   on   its  interior    a    thin    ferruginous 

crust,  but  the  cavity  had  evidently  been  the  result  of  some 

inflammatory  and  ulcerative  process  in  the  original  formative 

pulp  of  the  tooth,  very  analogous  _  to  the  disease  called 

'  spina  ventosa '  in  bone.     The  incisors  of  the  Horse  are 

distinguishable  from  those  of  the  Bumi* 

nants  by  their  greater  curvature,  and 

from  those  of  all  other  animaU  by  the 

fold  of  enamel,  which   penetrates  the 

body  of  the  crown  from  its  summit, 

like  the   inverted   finger  of   a   g^ove. 

When   the  tooth   begins  to  he  worn, 

the   fold   forms   an   island   of  enamel, 

inclosiug    a    cavity    partly    filled     by 

cement,  and  partly  by  the  discoloured 

substances  of  the  food,  and  is  called 

the  '  mark.'  In  aged  Horses  the  incisors 

are  worn  down  below  the  extent  of  the 

fold,  and  the  'mark'  disappears.     In 

the  incisor  tooth  (fig.  148)  from  drift, 

gravel,  overlying  the  chalk  at  Hessle, 

near  Hull,  the  mark  (m)  still  remains, 

showing  that  the  tooth  had  belonged  to  a  Horse  not  aged. 
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Cuvier  has  given  most  excellent  figures  of  the  principal 
bones  of  the  existing  Horse,  in  the  volume  cited  of  the 
'  Ossemens  Fossiles,'  plates  i.  and  iii.  Amongst  the  most 
recognisable  ones  are  the  astragalus  (fig.  153),  and  the  last 
phalanx,  which  is  enveloped  by  the  hoof,  called  by  farriers 
the  *  coffin-bone*  (fig.  164).  The  thigh-bone  is  distin- 
guished from  that  of  any  Ruminant  of  the  same  size  by 
the  flattened  process  from  the  outer  side  of  the  shaft  below 
the  great  trochanter ;  and  the  Horse  thereby  manifests  its 
affinity  to  the  Rhinoceros  and  Palseothere. 

Mr.  Fitch  of  Norwich  has  a  lower  molar  tooth  of  a 
Horse  three  and  a  half  inches  in  length,  and  a  metacarpal 
or  cannon  bone  ten  inches  long,  with  one  of  the  splint-bones 
anchylosed  to  it ;  both  are  from  Pliocene  deposits  in 
Norfolk. 

The  largest  bone  of  an  extremity  of  a  fossil  Horse  which 
I  have  seen,  is  a  second  phalanx  from  the  upper  pliocene 
deposits  at  Walton-on-Naze,  Essex,  where  it  was  dis- 
covered by  Mr.  Brown  of  Stan  way ;  it  measures  two 
inches  eight  lines  in  extreme  breadth,  and  two  inches  four 
lines  in  length.  The  corresponding  bones  from  Oreston  are 
smaller.  Mr.  Brown  has  also  found  remains  of  a  Horse 
associated  with  those  of  the  Mhinoceros  leptorhinus^  EUphas 
and  Uru8^  in  the  fresh-water  deposits  at  Clacton,  in 
Essex.  Remains  of  the  Equmfossilis  have  been  discovered, 
similarly  associated  with  larger  extinct  Pachyderms,  in  the 
pliocene  formations  at  Audley  End,  by  the  Hon.  R.  0. 
Neville.  The  wide  distribution  of  the  fossil  Horse  over  the 
surface  of  this  island,  in  the  pliocene  and  later  deposits,  is 
indicated  by  the  citations  at  the  commencement  of  this 
section. 

I  have  been  favoured  with  the  following  notes  of  the 
discovery  of  fossil  teeth  of  a  species  of  Equus  in  Ireland,  by 


FOSSIL    HORSE. 


John  Thompson,  Esq.,  of  Bel&st.  In  Binking  a  well  near 
Downpatriuk,  in  the  county  of  Down,  two  teeth  were 
found  in  a  stratum  of  gravel  far  below  the  present  surface. 
A  tooth  was  found  at  Newry  under  similar  citcumetances. 
In  the  county  of  Antrim  teeth  of  the  Horse  have  been 
found  four  feet  below  the  surtace  in  drift  gravel  near 
Bel&fit,  and  at  the  bottom  of  a  turf-bog  near  Brough- 
shane. 

The  more  common  species  of  fossil  Horse  from  the  drift 
formations  and  ossiferous  caverns,  which  differs  irom  the 
existing  domestic  Horse  in  its  larger  proportional  head  and 
jaws,  resembling  in  that  respect  the  Wild  Horse,  hut 
apparently  differing  in  the  transversely  narrower  form  of 
certain  molar  teeth,  may  continue  to  be  conveniently 
indicated  by  the  name  of  Equus/gssilis,  the  Latin  synonyme 
of  the  '  cheval  fossile '  of  Cuvier. 


Astragsliu  of  HippopotamuB, 
i  nat.  .ize. 
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Fig.  161. 


1st  upper  molu,  nat.  uze,  Eqiaa 
ptieident,  Orestou. 


FOSSIL  HOUSE,  with  the  ENAUEL-poLoe  of  thk  molab 
TEETH  PLICATED.     (Equus  ptlcidenB.) 

Amongst  the  ntuneroue  teeth  of  a  species  of  £!guut,  as 
large  a^  a  horse  foTuteen  hands  and  a  half  high,  collected 
trom  the  Oreston  cavernous  fissures,  I  have  found  specimens 
clearly  indicating  two  distinct  species,  so  ^  as  specific 
differences  may  be  fbanded  on  well-marked  modifications  of 
the  teeth. 

One  of  these,  like  the  ordinary  Equmfomlis  of  the  drifl 
and  pleistocene  formations,  differs  from  the  existing  Egum 
caballus  by  the  minor  transverse  diameter  of  the  molar 
teeth,  and  is  noticed  in  the  preceding  section ;  the  other, 
in  the  more  complex  and  elegant  plication  of  the  enamel, 
and  in  the  bilobed  posterior  termination  of  the  grinding 
surface  of  the  last  npper  molar,  more  closely  approximates 
to  the  extinct  Horse  of  the  miocene  period,  which  M.  H. 
V.  Meyer  has  characterised  under  the  name  of  the  Equus 
caballus  primigmius.*    The  Oreston  remains  differ,  how- 

■  '  Kova  Acla  Acad.  Nat.  Curios.'  loin.  itI,  p.  448. 
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ever,  from  this  in  the  form  of  the  lifth  or  interDal  prism  of 
dentine  {m)  in  the  upper  molars,  and  in  its  continuation 
with  the  anterior  lobe  of  the  tooth  ;  the  fifth  prism  being 
oval  and  insulated  in  the  Bquus  primigenius  of  v.  Meyer. 

The  Oreston  fossil  teeth,  which  in  their  principal 
characters  manifest  ao  close  a  relationship  with  the  miocene 
Eqwus  primgenim,  differ,  like  the  later  drift  species  (Sq. 
JbssiUi),  from  the  recent  Horse  in  a  greater  proportional 
antero-posterior  diameter  of  the  crown  of  the  second  apper 
molar,  and  also  in  a  less  produced  anterior  angle  of  the  first 
molar,  bs  shown  by  the  tooth  figured  in  cut  152,  as  con- 
trasted with  the  corresponding  one  of  the  recent  Horse 
(fig.  151.) 

Fig.  153  illustrates  the  charac-  ^- 1^3- 

ter,  above  adverted  to,  of  the 
complex  plication  of  the  enamel, 
as  it  appears  on  the  grinding  sur- 
face of  a  partially  worn  upper 
molar  tooth,  the  second  of  the  right 
side:  the  length  of  this  tooth  is 
three  inches  four  lines,  and  the 
fangs  had  not  begun  to  be  formed.  2nd  molar,  upper  jaw,  oat. 
One  cannot  view  the  elegant  fold-  '^•"p       •>   "* 

ings  of  the  enamel  in  the  present  fossil  teeth,  and  in  those  of 
the  more  ancient  primigenial  species  {Hippotheria)  of  the 
continental  miocene  deposits,  without  being  reminded  of  the 
peculiar  character  of  the  enamel  of  the  molar  teeth  of  the 
Elasmotherium,  in  which  it  is  folded  in  elegant  festoons. 
This  extinct  pachyderm,  which  surpassed  the  Ehinoceros 
in  size,  resembled  that  genus  very  closely  in  the  general 
disposition  of  the  folds  of  enamel  in  the  grinding  teeth,  but 
agreed  with  the  genus  EqyMt  in  the  deep  implantation  of 
those   teeth   by   an    undivided   base.      The   Elasmothere 
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appears,  therefore,  to  have  formed  one  of  the  links,  now 
loet,  which  connected  the  Horae  with  the  Rhinoceros,  and 
it  is  interesting  to  ohserre  that  some  of  the  extinct  species 
of  Horae,  in  the  analogous  complexity  of  the  enamel  folds, 
more  closeiy  resembled  the  Elasmothere  than  do  the  pro- 
seat  species. 

The  canines  are  small  in  the  Horse, 
and  rudimental  in  the  Mare.  I  figure 
[  here  the  fossil  right  lower  canine  of  a 
colt,  found  in  the  same  cavernous  fissore 
(b)  as  the  plicident  molars,  and  probttr 
biy,  therefore,  belonging  to  the  same 
species:  the  view  of  the  inner  side,  given 
in  fig.  154,  shows  the  folding  in  of  the 
anterior  and  posterior  margins  of  the 
crown,  characteristic  of  the  canines  of  - 
the  genus  Equus,  aaA  which  is  very 
well  marked  in  the  present  specimen. 
The  incisors  associated  with  the  plici- 
dent molars  offered  no  distinctive  cha- 
racters. 

Some  of  the  bones  of  the  extremities  of  the  fossil  Horse 
from  the  same  fissure  (b)  of  the  Oreston  Caves,  indicate  an 
animal  about  thirteen  hands  and  a  half  high.  The  astra- 
galus, reduced  in  fig.  155,  one  third  the  natural  size,  is  a 
very  characteristic  bone  of  the  present  genus  ;  the  upper 
articular  surface,  which  is  here  represented,  is  oblique,  and 
the  two  convex  ridges  are  divided  by  an  unusually  deep, 
almost  angular,  valley ;  the  articular  pulley,  or  trochlea,  in 
the  lower  end  of  the  tibia  has,  of  course,  a  corresponding  form 
— the  cavities  and  eminences  being  reversed  i  by  the  depth 
and  obliquity  of  these,  the  tibia  and  astragalus  of  the  Horse 
may  readily  be  distinguished  from  those  bones  in  any  other 


9,  Egaia  pikuleiu. 
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qnadmped  of  similar  size.     The  last  phalanx,  or  hoof-bone, 

is  an  equally  characteristic  bone  ;  a  reduced  view  of  the 

upper  and  anterior  surface  of  one  of  these,  obtained  with 

Fig.  155.  F^.  156. 


the  other  bones  of  the  hind-foot  from  the  same  fissure  at 
Oreston,  is  given  in  fig.  156 

The  contemporary  species  associated  with  the  Eqmis 
fossilis  in  the  Oreston  Caverns,  but  indicated  to  he  distinct 
by  the  structure  of  the  molar  teeth  above  described,  I  have 
called,  in  my  '  Report  on  British  Fossil  Mammalia,'*  Equui 
plieidens,  on  account  of  the  characteristic  plications  of  the 
enamel.  I  have  not  yet  seen  any  teeth  from  British  strata 
having  the  well  marked  characters  of  those  of  the  Hippo- 
iherium  of  Dr.  Kaup  {Equus  caballus  primigmtus  of  M.  H. 
V.  Meyer)  ;  but  the  teeth  of  the  extinct  slender-legged 
Horse,  or  Hippothere,  transmitted  by  Capt.  Cautley  to  the 
British  Museum,  are  identical  with  those  of  the  above 
species  from  the  European  miocene. 

*  '  Irani.  Brit.  Auociation,'  1843,  p.  231. 
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FOSSIL  ASS,  OR  ZEBRA.    Asiniis  Fossilis. 

In  the  more  recent  or  diluvial  fonuationB  a  fossil  dpecies 
of  EijOMt,  smaller  tiian  either  of  the  preceding  and  about 
the  size  of  the  Wild  Ass,  is  indicated  by  molar  teeth. 
Of  these  I  have  examined  a  middle  molar  of  the  left  side 
of  the  upper  jaw,  from  the  drift  overlying  the  London  clay 
at  Chatham ;  a  corresponding  molar  from  the  opposite 
side  of  the  upper  jaw  (fig.  157),  ftwm  the  drift  at  Kes- 
singland  in  Suffolk  ;  the  last  upper  molar  (fig.  168),  from 
the  same  deposit  and  locality ;  and  a  fifth  molar,  left  side 
of  lower  jaw,  frx)m  a  cavernous  fissure  at  Oreston :  all 
these  teeth  were  in  the  same  fossilized  condition  as  the 
associated  remains  of  extinct  Mammals  with  which  they 
had  clearly  been  contemporaneous. 

Id  the  collection  of  Miss  Gtumey  of  Northrepps  Cottage, 
near  Cromer,  I  saw  a  fossil  second  phalanx,  or  pastern 
bone,  of  a  small  species  of  Eqaue,  about  the  size  of  the 
Zebra,  from  the  pliocene  crag  at  Thorps.  Dr.  Mantell 
states  that  teeth  and  bones  of  an  Equus,  from  the  super- 
cretaceous  drift  deposits,  which,  on  account  of  the  abundant 
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MammotVs  remains,  he  has  called  the  "Elephant  Bed,^ 
on  the  Brighton  cliffs,  "  are  referable  to  a  small  species, 
about  the  size  of  a  Shetland  Pony.**'*  If  we  adgait  the 
subgeneric  separation  of  those  species  of  the  genus  Equm^ 
Cuv.,  that  have  callosities  on  the  fore-legs  only,  the  tail 
furnished  with  a  terminal  brush  of  long  hair,  and  a  longi- 
tudinal dorsal  line,  the  last-indicated  fossil  species  may 
be  named  Asinus  fossilis. 

Several  bones  of  a  large  Ass  have  been  found  with 
remains  of  the  Beaver  and  the  Wild  Boar  in  the  marl 
beneath  the  peat-formation  at  Newbury,  Berks. 

In  reviewing  the  general  position  and  distribution  of 
the  fossil  remains  of  the  genus  Equus^  we  find  that  this 
very  remarkable  and  most  useful  form  of  Pachyderm 
made  its  first  appearance  with  the  Rhinoceros  during  the 
miocene  tertiary  periods  of  geology. 

From  the  peculiar  and  well-marked  specific  distinction 
of  the  primogenial  or  slender-legged  Horses  {Hippothe- 
rium),  which  ranged  from  central  Europe  to  the  then 
rising  chain  of  the  Himalayan  mountains,  it  is  most  pro- 
bable that  they  would  have  been  as  little  available  for  the 
service  of  civilized  man  as  is  the  Zebra  or  the  Wild 
Ass  (Equus  hemionus)  of  the  present  day ;  and  we  can 
as  little  infer  the  docility  of  the  later  or  pliocene  species, 
Equus  pUcidem  and  Equm  fo8silis^  the  only  ones  hitherto 
detected  in  Britain,  from  any  characters  deducible  from 
their  known  fossil  remains. 

There  are  many  specimens,  however,  that  cannot  be 
satisfactorily  distinguished  from  the  corresponding  parts 
of  the  existing  species,  Equua  cahallus^  which,  with  the 
Wild  Ass,  may  be  the  sole  existing  survivors  of  the  nume- 
rous representatives  of  the  genus  Equus  in  the  Europaeo- 

*  '  Medals  of  Creaton,'  1844,  vol  ii.  p.  40. 
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Asiatic  continent  during  the  pliocene  period.  The  species 
of  Equus  which  existed  during  that  geological  period  in 
both  North  and  South  America^  appears  to  have  been 
blotted  out  of  the  Fauna  of  those  continents  before  the 
introduction  of  Man.  The  aborigines  whom  the  Spanish 
Conquestadors  found  in  possession  of  Peru  and  Mexico, 
had  no  tradition  or  hieroglyphic  indicative  of  such  a  quad- 
ruped, and  the  Horses  that  the  invaders  had  imported 
firom  Europe  were  viewed  with  astonishment  and  alarm. 

The  researches  of  Mr.  Darwin  and  Dr.  Lund  have,  how- 
ever, indisputably  proved  that  the  genus  Equu8  was  repre- 
sented in  South  America  during  the  pliocene  period  by 
a  species  {Equus  curvidens)  which  I  have  shown  to  be 
distinct*  both  from  the  European  fossils  and  the  existing 
species.  Fossil  remains  of  the  Horse  have  likewise  been 
discovered  in  North  America.  The  geographical  range 
of  the  genus  Equm  at  the  pliocene  period  waa  thus  more 
extensive  than  that  of  Rhinoceros^  of  which  both  the  ex- 
tinct and  existing  species  are  confined  to  the  continents 
of  the  Old  World  of  geography.  The  Horse,  in  its  ancient 
distribution  over  both  hemispheres  of  the  globe,  resembled 
the  Mastodon^  and  appears  to  have  become  extinct  in 
North  America  at  the  same  time  with  the  Mastodon 
gigantem^  and  in  South  America  with  the  Mastodon  An- 
dJvwm  and  the  Megatherium.  Well  may  Mr.  Darwin  say, 
"  It  is  a  marvellous  event  in  the  history  of  animals,  that 
a  native  kind  should  have  disappeared,  to  be  succeeded 
in  after  ages  by  the  countless  herds  introduced  with  the 
Spanish  colonist  !**'"(• 

*  *  Catalogue  of  Fossil  Mammalia  in  the  Museum  of  the  Royal  College  of 
Surgeons,'  4to.,  1844,  p.  235. 

+  *  Voyages  of  the  Adyenture  and  Beagle,'  voL  iii.  p.  150. 
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LARGE  FOSSIL  HIPPOPOTAMUS.     HippopotamuB 
Major. 


Orand  Hippopolaae  Foaile, 


CiiVKR,  OuemeDB  FoBiilei,  4to.,  1821,  Mm.  L 

p.  310,  pi.  i.— Ti. 
Pakkinson,  OiKBoic  Remaiiu,  410^  1311,  vol. 

m.p.3i'4,pi.iii.fie.  I. 

Thiumbr,  Philosopluca]  Tranaactjoni,  IS13,p. 

131,  pL  ii,  figL  1  and  3,*  |it.  i. 
Buck  LAND,  Reliquize  DitniiauEe,  pp.  18,42, 17S, 

pi.  vii.  figi.  8,  9, 10. 
OwBN,  Report  of  Britiah  AuociatiDn,  1813,  p. 


In  glancing  retrospectiyely  towarde  the  dawn  of  the 
scientific  investigation  of  Fossil  Remains,  one  \e  etnick  with 
the  early  introduction  of  the  idea  that  the  Hippopotamus 
had  contributed  to  those  found  in  the  temperate  latitudes 
of  Europe :    this  amphibious  quadruped   seems,  in  iact, 


•  Fig.  2.  pi.  it 
pDUtion  in  which  i 


\  the  upper  molar  of  a  Bhmocenw,  but  I  am  unable,  ftom  the 
u  figured,  to  determiae  the  species. 
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to  have  been  the  first  to  which  large  fossil  bones  and 
teeth  were  referred,  after  the  notion  that  they  were  the 
relics  of  giants  of  the  human  species  began  to  be  ex- 
ploded. 

Thus  the  learned  Saxon  scholar,  Somner,  acquaints  us 
that  some  who  had  seen  the  Chartham  fossils  were  of 
opinion  that  they  were  bones  of  a  River-horse  ;*  and  the 
antiquarian  Douglas  misinterpreted  in  like  manner  the 
jaw  and  teeth  of  a  Rhinoceros,  much  of  the  ingenious 
speculations  in  his  '  Dissertation  on  the  Antiquity  of  the 
Earth  ^  being  based  on  the  assumption  that  the  fluviatile 
deposits  at  Chatham,  in  the  instance  which  he  describes, 
had  yielded  "  hippopotamic  remains.'^  "  When  we  con- 
sider,'' he  says,  "  the  great  distance  of  the  Medway  from 
the  Nile,  or  other  rivers  near  the  tropics,  where  these 
kinds  of  animals  are  now  known  to  inhabit,  and  when 
we  have  no  authority  from  the  Pentateuch  to  conclude 
that  any  extraordinary  convulsion  of  nature  had  impelled 
animals  at  that  period  from  their  native  regions  to  count- 
ries so  remote,  so  we  have  no  natural  inference  for  con- 
cluding that  the  deluge  was  the  cause  of  this  phenomenon." 
Taking  into  consideration  the  geological  features  of  the 
stratum  of  the  river  soil,  he  concludes  "  that  as  the  Hippo- 
potamus is  known  to  be  the  inhabitant  of  muddy  rivers 
like  those  of  the  Nile  and  the  Medway,  it  should  there- 
fore argue  that  this  animal  was  the  inhabitant  of  those 
regions,  when  in  a  state  of  climature  to  have  admitted 
of  its  existence/' "(• 

This  conclusion  is  essentially  correct,  though  based  in 
the  present  instance  on  wrong  premises ;  neither  the  or- 

*  Ante,  p.  326. 

f  *  A  DiBsertation  on  the  Antiquity  of  the  Earth/  by  the  Rey.  James  Douglas, 
4to.,  1785,  pp.  9,  11. 
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ganic  remains  from' Chatham,  any  more  than  those  from 
Chartham,  having  appertained  to  a  "  river  or  sea  bred 
creature."  The  genus  of  land-qiiadrupeds,  to  which  these 
fossils  actually  belonged,  is  nevertheless,  at  the  present 
day,  as  much  confined  to  the  tropics  as  is  the  Hippo- 
potamus. 

No  long  time  elapsed  before  true  Hippopotamic  remains 
were  discovered  in  the  same  deposits  which  had  yielded 
the  bones  and  teeth  of  Rhinoceroses.  It  was  most  proba- 
bly from  fresh- water  marl  that  the  entire  skull  of  the  Hip- 
popotamus was  obtained,  which  is  stated  in  Lee's  '  Natural 
History  of  Lancashire^  to  have  been  found  in  that  county 
under  a  peat-bog,  and  from  which  work  Dr.  Buckland 
has  copied  the  figure  given  in  plate  xxii.,  fig.  5  of  the 
'  Reliquiae  Diluvianse.'  From  the  indication  of  the  second 
premolar  in  this  figure  we  may,  I  think,  discern  the 
greater  separation  of  that  tooth  from  the  third  premolar, 
which  forms  one  of  the  marks  of  distinction  between  the 
fossil  and  recent  Hippopotamus. 

Mr.  Parkinson,  in  the  third  volume  of  his  '  Organic 
Remains,'  4to.,  1811,  p.  375,  treating  of  the  Hippopo- 
tamus, says,  "  In  my  visits  to  Walton,  in  Essex,  I  have 
been  successful  in  obtaining  some  remains  of  this  animal.'' 
These  fossils  are  now  in  the  Museum  of  the  Royal  Col- 
lege of  Surgeons,  and  are  referable  to  the  extinct  species 
subsequently  determined  by  Cuvier  in  the  second  edition 
of  the  '  Ossemens  Fossiles,'  under  the  name  of  Hippopo- 
tamus major.  The  first  specimen,  cited  by  Mr.  Parkin- 
son as  "  an  incisor  of  the  right  side  of  the  lower  jaw,'' 
is  the  great  median  incisor,  which,  when  entire,  must 
have  been  eighteen  inches  in  length.  It  has  lost  much 
of  its  original  animal  matter,  and  is  considerably  decom- 
posed.    This  tooth  may  be  distinguished  from  the  straight 
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inferior  tusk  of  tlie  MaetodoD  by 
ita  partial  investment  of  enamel, 
r  when  this  is  lost,  as  in  the 
i  epecinien  from  the  till  at 
Walton,   by   the  fine   concentric 
lines  on  the  fractured  eurface  of 
the   ivory   (fig.   160),  the  corre- 
"'  sponding  surface  in   the  task  of 

Mastodon  presenting  the  decnssating  curvilinear  strise  as 
shown  in  fig.  101  c.  The  se- 
cond specimen  from  Walton 
is  thus  described  by  Mr. 
Parkinson  : — "  The  point  of 
an  inferior  canine  tooth  or 
tusk,  measuring  fiill  nine 
inches  in  circumference,  and 
having  seven  inches  in  length 
of  triturating  surface  (fig. 
161).  From  the  great  size 
of  this  tooth,  it  is  very  likely 
to  have  belonged  to  the  same 
animal  to  which  the  preced- 
ing tooth  belonged.  Be- 
Eudes  the  longitudinal  striEe 
and  grooves  observable  in 
the  enamel  of  its  sides  and 
End  of  lower  tusk  of  Fosiii  Hippopota-  inferior  part,  It  is  charac- 
mas,  1  nflt.  iriza,    Wniwn.  tcrised  by  strong  transverse 

mgous  markings,  which  are  placed  at  nearly  regular  dis- 
tances of  about  two  inches,  and  are  observed  to  exist  ia 
the  eajne  manner  on  the  fragment  which  joins  to  it."* 

*  '  Oiganic  Remaina,'  toL  iii.,  p.  375.  In  pi.  iii.,  fig.  ].,  there  is  a  good 
igBK  of  th«  peDultimate  moki  of  tlie  lower  jaw  of  tlie  EhbiI  Hippopotnmiu  bcaa 
Walton. 
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The  third  specimen  described  in  that  work  is  a  frag- 
ment of  the  left  lower  canine  tusk  of  a  young  Hippo- 
potamus ;  it  had  scarcely  come  into  use,  and  the  pulp- 
cavity  extends  to  near  the  apex  of  the  conical  and  un- 
worn crown.  From  the  absence  of  the  transverse  rugous 
markings  in  the  enamel,  and  the  roundness  of  the  cir- 
cumference of  this  first-formed  portion  of  the  tusk,  Mr. 
Parkinson  was  induced  to  suspect  that  it  might  have 
belonged  to  the  small  Hippopotamus  ;*  but  similar  modi- 
fications are  observable  in  the  recently  protruded  tusk  of 
the  young  African  Hippopotamus,  and  are  doubtless  due 
to  the  immaturity  of  the  individual  of  the  fossil  species 
which  yielded  this  small  tusk. 

Mr.  Parkinson  says,  "  Remains  of  the  Hippopotamus 
have  been  found,  I  am  informed,  in  some  parts  of  Glou- 
cestershire :""(•  and  prior  to  the  publication  of  the  third 
volume  of  the  'Organic  Remains,'  Sir  Everard  Home 
had  deposited  in  the  Museum  of  the  College  of  Surgeons 
a  tooth  —  the  third  premolar,  right  side,  upper  jaw —  of 
the  Hippopotamus  major^  Cuv.,  which  had  been  dug 
up  in  a  field  called  Burfield,  in  the  parish  of  Leigh, 
five  miles  west  of  Worcester.  Mr.  Strickland's  valuable 
observations]:  on  the  fluviatUe  deposits  in  the  valley 
of  the  Avon,  have  confirmed  these  indications  of  the 
remains  of  the  Hippopotamus  In  that  locality,  and  have 
thrown  much  light  on  the  conditions  under  which  the 
extinct  species  of  that  now  tropical  genus  of  Pachyderm 
formerly  existed  in  the  ancient  waters  that  deposited  those 
sands. 

*  Hippopotamus  minor,  a  small  extinct  species  determined  by  Cuvier  in  the 
first  edition  of  the  '  Ossemens  Fossiles,*  but  of  which  I  have  not  yet  met  with 
any  authentic  remains  from  British  strata. 

f  Op.  Cit.  p.  375.      t  '  Proceedings  of  the  Geological  Society,'  vol.  ii.  p.  111. 
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Mr.  Parkinson  lastly  cites  the  remarkable  discovery  by 
Mr.  Trimmer  of  the  remains  of  the  Hippopotamus  in  the 
fresh-water  deposits  at  Brentford,  an  account  of  which 
Mr.  Trimmer  afterwards  communicated  to  the  Royal  So- 
ciety,* with  excellent  figures  of  the  principal  fossils  of  the 
Hippopotamus,  and  of  tjiose  of  the  Mammoth,  Rhinoceros, 
and  large  Deer  therewith  associated.  These  specimens  were 
collected  in  two  brick-fields ;  the  first  about  half  a  mile 
north  of  the  Thames  at  Kew  Bridge,  and  with  its  surface 
about  twenty-five  feet  above  that  river  at  low  water.  The 
strata  here  are, — first,  sandy  loam,  from  six  to  seven  feet, 
the  lowest  two  feet  slightly  calcareous ;  this  yields  no 
organic  remains.  Second,  sandy  gravel  a  few  inches 
thick,  with  fluviatile  shells  and  a  few  bones  of  land 
animals.  Third,  loam,  slightly  calcareous,  from  one  to 
five  feet ;  between  this  and  the  next  stratum  peat  fre- 
quently intervenes  in  small  patches  of  only  a  few  yards 
wide  and  a  few  inches  thick :  here  bones  and  horns  of 
Ox  and  Deer  occur,  with  fresh-water  shells.  Fourth,, 
gravel  containing  water ;  this  stratum  varies  from  two 
to  ten  feet  in  thickness,  and  is  always  deepest  in  the 
places  covered  by  peat :  in  it  were  found  the  remains  of 
the  Mammoth,  teeth  of  the  Hippopotamus,  and  horns 
and  teeth  of  the  Aurochs.  This  stratum,  like  the  fresh- 
water deposits  at  Clacton  with  similar  Mammalian  fossils, 
rests  upon  the  eocene  London  clay,  the  fossils  of  which, 
with  a  few  exceptions  are,  as  Mr.  Trimmer  correctly 
observes,  "  entirely  marine.''  The  first  stratum  in  the 
second  brick-field  is  a  sandy  loam,  calcareous  at  its  lower 
part,  eight  or  nine  feet  thick,  in  which  no  organic  remains 
were  observed.  In  the  second  stratum,  consisting  of  sand, 
becoming  coarser  towards  the  lowest  part,  and  ending  in 

•  'Philosophical  Transactions,'  1813,  p.  131. 
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sandy  gravel  from  three  to  eight  feet,  were  found,  "  al- 
ways within  two  feet  of  the  third  stratuni,  the  teeth  and 
bones  of  the  Hippopotamus,  the  teeth  and  bones  of  the 
Elephant,  the  horns,  bones,  and  teeth  of  several  species 
of  Deer  and  Ox,  and  the  shells  of  river  fish.  The  remains 
of  Hippopotami  are  so  extremely,  abundant,  that,  in  turn- 
ing over  an  area  of  one  hundred  and  twenty  yards  in  the 
present  season^""  (1812)  "  parts  of  six  tusks  have  been 
found  of  this  animal.""  (Op.  cit.  p.  135.)  Mr.  Trimmer 
adds,  that  "  the  gravel-stones  in  this  stratum  do  not  ap- 
pear to  have  been  rounded  in  the  usual  way  by  attrition, 
and  that  the  bones  must  have  been  deposited  after  the 
flesh  was  off,  because  in  no  instance  have  two  bones  been 
found  together  which  were  joined  in  the  living  animal ; 
and  further,  that  the  bones  are  not  in  the  least  worn, 
as  must  have  been  the  case  had  they  been  exposed  to  the 
wash  of  a  sea-beach.""     (lb.  p.  136.) 

When  the  flesh  and  ligaments  of  a  dead  Hippopotamus, 
decomposing  in  an  African  river,  have  been  dissolved  and 
washed  from  its  bones,  these  will  become  detached  from 
one  another,  and  may  be  separately  imbedded  in  the  sedi- 
mentary deposits  at  the  bottom  without  becoming  much 
waterworn  in  their  course  previous  to  entombment.  Al- 
though, therefore,  the  bones  of  the  Brentford  Hippopo- 
tamus were  imbedded  after  the  flesh  was  off,  the  indi- 
vidual to  which  they  belonged  might  not  have  been  trans- 
ported from  any  great  distance,  the  phenomena  being 
perfectly  in  accordance  with  the  fact  that  the  animal  had 
lived  and  died  in  the  stream  with  the  fresh-water  mollusks, 
the  shells  of  which  characterize  the  sedimentary  deposit  in 
which  its  bones  were  subsequently  buried.  All  the  well- 
observed  phenomena  attending  the  discovery  of  Hippo- 
potamic  remains  have  concurred  in  establishing  the  truth 
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of  the  conjecture  of  Douglas,  that  such  animals,  though 
now  tropical,  were  formerly  inhabitants  of  these  regions. 

Additional  arguments,  as  novel  as  ingenious,  in  support 
of  the  same  conclusion  have  been  deduced  by  Dr.  Buck- 
land  from  his  examination  of  the  cave  at  Kirkdale  and  of 
the  remains  of  the  quadrupeds,  including  the  Hippopo- 
tamus, which  he  discovered  in  that  remarkable  depository 
of  organized  fossils.  Of  the  great  amphibious  Pachyderm 
he  cites  six  molar  teeth  and  a  few  fragments  of  canine  and 
incisor  teeth,  "  the  best  of  which  are  in  the  possession  of 
Mr.  Thorpe,  of  York/'*  Fig.  10,  in  plate  vii.,  repre- 
sents a  much-worn  last  deciduous  molar  of  the  upper  jaw 
of  a  young  Hippopotamus,  and  figs.  8  and  9  two  perma- 
nent molars  which  had  just  cut  the  gum,  and  had  not  had 
their  fangs  completed  when  the  animal  perished  :  the  tooth 
in  pi.  xiii.  fig.  7,  is  the  last  deciduous  molar  of  the  lower 
jaw.  These  teeth  of  the  Hippopotamus,  therefore,  like 
the  teeth  of  the  Mammoth  "f  associated  with  them  in  the 
Kirkdale  Cave,  prove  that  they  were  young  and  inex- 
perienced individuals  that  had  fallen  into  the  clutches  of 
the  co-existing  predatory  Camivora  which  made  that  cave 
their  lurking-place,  and  perfectly  coincide  with  the  con- 
clusions which  Dr.  B'uckland  thus  enunciates :  — "  The 
facts  developed  in  this  charnel-house  of  the  antediluvian 
forests  of  Yorkshire  demonstrate  that  there  was  a  long 
succession  of  years  in  which  the  Elephant,  Rhinoceros, 
and  Hippopotamus  had  been  the  prey  of  the  Hyaenas, 
which,  like  themselves,  inhabited  England  in  the  period 
immediately  preceding  the  formation  of  the  diluvial  gravel ; 
and  if  they  inhabited  this  country,  it  follows  as  a  corollary 
that  they  also  inhabited  all  those  other  regions  of  the 
northern  hemispheres  in  which  similar  bones  have  been 

Reliquiae  Diluvianae,*  p.  18.  f  Ante  p.  259,  334. 
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found  under  precisely  the  same  circumstances,  not  mine- 
ralized, but  simply  in  the  state  of  grave-bones  imbedded 
in  loam,  or  clay,  or  gravel,  over  great  part  of  northern 
Europe,  as  well  as  North  America  and  Siberia/'  * 

Fossil  remains  of  Hippopotamus  have  been  found  in 
some  abundance,  and  in  a  more  perfect  state  than  those 
in  the  fluviatile  deposits  of  the  valleys  of  the  Thames 
and  Avon,  in  the  formations  of  clay  and  sand  with  lignite 
beds,  also  of  fresh-water  origin,  that  overlie  the  Norwich 
crag  upon  the  eastern  coast  of  Norfolk.-f" 

The  fine  example  of  the  ramus  or  half  of  the  lower  jaw 
of  the  Hippopotamus  major ^  represented  in  figures  159  and 
162,  was  obtained  from  this  pliocene  formation  near 
Cromer.  It  forms  part  of  the  rare  and  instructive  series 
of  fossils  which  Miss  Anna  Gumey,  in  the  exercise  of  a 
beneficence  which  is  combined  in  her  noble  character  with 
an  enlightened  appreciation  of  whatever  tends  to  promote 
science,  has  caused  to  be  rescued  from  the  destructive 
operations  to  which  the  sea-coast  in  the  vicinity  of  her 
residence  is  peculiarly  exposed.  The  fishermen  and  other 
poor  inhabitants  of  the  coast  have  been  encouraged  by 
her  judicious  bounty  to  collect  and  preserve  the  specimens 
that,  by  the  action  of  high  and  stormy  tides,  become 
detached  from  the  cliffs  ;  and  the  evidences  of  the  ancient 
beings  of  this  island  thus  saved  from  destruction,  have 
proved  of  essential  service  in  the  present  attempt  to  record 
the  extinct  species  of  British  Mammalia. 

The  half-jaw,  of  which  the  side-view  is  given  in  fig. 
159,  measures  two  feet  in  length,  and  one  foot  one  inch 
and  a  half  from  the  summit  of  the  coronoid  process,  />, 

•  *  Reliquiae  Diluvianae/  p.  42. 

t  See  Mr.  Lyell's  Memoir  on  the  Geology  of  this  coast  in  the  *  Philosophical 
Magazine*  for  May,  1840. 
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to  the  precurved  angle  at  the  hase  of  the  ascending  ramus 
a.  Both  these  processes  are  broken  off  in  the  fossil 
lower  jaw  of  the  Hippopotamus  major  preserved  in  the 
Grand  Ducal  cabinet  at  Florence,  and  figured  by  Cuvier 
in  pi.  iv.  of  his  chapter  on  the  Fossil  Hippopotamus.  (Op. 
cit.)  Our  English  specimen  fully  confirms  the  difference, 
which  the  Florentine  jaw  left  somewhat  doubtfiil,  in  the 
degree  of  forward  curvature  of  the  process,  a,  which 
curvature  is  more  rapid  and  extensive  in  the  recent  than  in 
the  fossil  Hippopotamus.  The  lower  contour  of  the  hori- 
zontal ramus  begins  to  be  convex  almost  immediately  ante- 
rior to  the  above  curvature  in  the  recent  species ;  in  the 
fossil  it  continues  concave  to  the  alveolus  of  the  canine  tusk, 
5.  The  coronoid  process,  p^  is  more  vertical  in  the  fossil ; 
it  inclines  forwards  before  curving  back  in  the  recent 
species.  Of  the  narrower  interspace  between  the  two 
rami  and  the  sharper  angle  at  their  anterior  union,  so 
well  marked  in  the  Florentine  jaw,  the  Norwich  specimen 
does  not  afford  evidence ;  but  it  shows  the  same  equality 
of  breadth  of  the  jaw  along  the  outside  of  the  molar 
series.  The  swelling-out  to  form  the  socket  of  the  canine, 
commences,  as  in  the  Italian  specimen,  anterior  to  the 
premolar  tooth,  p  2,  and  not,  as  in  the  African  Hippopo- 
tamus, opposite  the  middle  of  the  molar  series.* 

Traces  of  the  socket  of  the  first  premolar,^  1,  still  re- 
main in  the  fossil ;  the  second  premolar,  p  2,  is  relatively 
larger,  and  is  separated  by  a  wider  interspace  from  the 
third  than  in  the  recent  Hippopotamus ;  and  the  oblique 
ridge  on  the  inner  sur&ce  of  the  crown  is  more  developed 
in  the  fossil.  The  first  true  molar,  m  1,  presents  a  basal  ridge 
on  the  outside  of  the  hinder  lobe,  and  a  tubercle  at  the  base 

•  Compare  fig.  162  with  the  same  view  of  the  lower  jaw  of  the  recent  Hippo- 
potamus in  the  'Ossemens  Fossiles,^  tom.  cit^  'Hippopotame  viTant,*pl.  ii.  fig.  4. 
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of  the  inner  division  of  p^^^  jg 

the  two  lobes,  which  I 
have  not  found  in  the  cor- 
responding tooth  of  the 
recent  species.  The  last 
lower  molar,  m  3,  which 
is  characterized  by  a 
third  accessory  lohe,  has 
a  long^er  antero- posterior 
diameter  in  comparison 
with  its  transverse  than  in 
the  recent  species ;  but 
the  agreement  in  the  size 
and  shape  of  the  molar 
teeth  is  very  close. 

The  antero -posterior 
diameter  of  the  base  of 
the  crown  of  this  tooth  is 
one  inch  six  lines  (0039 
millimetres). 

The  antero- posterior 
diameter  of  the  last  molar 
of  the  Hippopota/mus  major 
from  Walton  is  three 
inches  three  lines ;  the 
transverse  diameter  of 
the  base  of  the  first  lobe 
one  inch  and  a  half. 

The  great  straight  incisive  tusk  of  the  lower  jaw  is 
commonly  found  in  a  state  of  decomposition,  with  the 
ivory  separating  into  a  scries  of  superimposed  cones.  In 
o  much  iuclined  outward);  it 
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a  water-worn  tusk  of  this  kind  from  the  beach  at  Cromer, 
the  bases  of  certain  of  these  cones  at  intervals  of  about 
an  inch  form  slightly  projecting  ridges,  encircling  the  tusk 
rather  obliquely,  and  causing  an  undulation  of  the  surface. 

The  canines  are  wanting  in  the  lower  jaw  from  Cromer  ; 
but  a  portion  of  an  inferior  canine  of  a  larger  specimen  of 
the  Hippopotamus  major ^  in  the  Museum  of  Miss  Gumey, 
measures  three  inches  and  a  half  in  diameter  across  the 
flattened  side :  fig.  161  gives  a  reduced  view  of  the 
inner  side  of  the  extremity  of  a  lower  tusk  from  the  fresh- 
water deposits  at  Walton,  of  nearly  equal  dimensions. 
Mr.  Brown  of  Stanway  possesses  a  portion  of  a  smaller 
tusk  of  the  fossil  Hippopotamus,  from  the  same  formation 
and  locality. 

In  the  Norwich  Museum  there  is  a  tusk  of  the  Hippopo^ 
tamus  m^ajor,  which  was  dredged  up  from  the  oyster-bank 
at  Happisburgh ;  it  is  black  and  heavy,  being  penetrated 
by  iron.  In  the  Museum  of  the  Yorkshire  Philosophical 
Society  there  is  a  molar  tooth  of  the  Hippopotamus  ma- 
jor^  from  Overton,  near  York.  In  the  collection  of  Mr. 
SauU,  F.G.S.,  are  preserved  some  fine  portions  of  the  under 
jaw,  and  several  detached  teeth  of  the  Hippopotamus  m>a- 
jor  from  the  post-pliocene  fresh-water  beds  at  Alconbury, 
near  Huntingdon. 

Semains  of  the  extinct  Hippopotamus  have  been  found 
in  other  limestone  caves  in  England  than  that  at  Eirk- 
dale;  as,  for  example,  at  Rentes  Hole,  Torquay.  Se- 
veral teeth  of  the  Hippopotamus  were  found,  associated 
with  Mammoth,  Rhinoceros,  Aurochs,  Ox,  Hyaena,  and 
Bear,  in  the  cavern  at  Durdham  Down,  recently  described 
by  Mr.  Stutchbury. 

With  respect  to  the  bones  of  the  extremities  of  the 
Hippopotamus,  the  femur,  which  equals  in  size  that  of  the 
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fossil  Bhinoceroses,  differs  most  essentially  in  the  absence 
of  the  third  trochanter,  or  process  from  the  middle  of  the 
outer  side.  It  may  be  distinguished  from  the  femur  of 
the  great  Buminants,  as  the  Aurochs  or  Giraffe,  by  the 
head  being  more  detached  from  the  shaft  and  more  sphe- 
rical, and  by  the  superior  development  of  the  lower  ex- 
tremity, especially  the  back  part  of  the  condyles. 

The  astragalus  is  a  very  characteristic  bone :  its  anterior 
surface  (fig.  150),  which,  as  in  other  hoofed  quadrupeds 
with  toes  in  even  number,  is  almost  equally  divided  by 
a  low  vertical  ridge  into  two  articulations,  differs  from 
that  in  the  Buminants  and  the  Hog  by  the  slight  con< 
cavity  of  those  facets :  there  is  also  a  well-marked  arti- 
cular surface  on  the  outer  side  of  the  bone  for  the  lower 
end  of  the  fibula,  and  a  similar  one  on  the  inner  side  for 
the  lower  end  of  the  tibia  or  internal  malleolus.  The 
anterior  view  of  the  astragalus  of  the  Bhinoceros  (fig.  149) 
is  placed  by  the  side  of  that  of  the  Hippopotamus  to  show 
the  unequal  division  of  the  anterior  (scapho-cuboid)  arti- 
cular surface,  characteristic  of  the  hoofed  quadrupeds  with 
toes  in  uneven  number,  as  the  Horse,  the  Bhinoceros  and 
the  Elephant. 

The  fluviatile  accumulations  of  sand  and  gravel  at  Crop- 
thorne,  near  Evesham,  in  Worcestershire,  in  which  Mr. 
Strickland  discovered  the  remains  of  the  Hippopotamus, 
Bear,  Aurochs,  and  other  extinct  Mammals,  constitute 
terrace-like  hillocks,  from  one  to  four  miles  distant  from  the 
present  bed  of  the  Avon,  above  which  their  summits  rise  to 
a  height  of  forty  feet.  They  are  very  analogous  to  the 
deposits  on  the  banks  of  the  Thames,  in  which  the  remains 
of  the  Hippopotamus  were  discovered  in  such  abundance  by 
Mr.  Trimmer.  The  value  of  Mr.  Strickland^s  discovery 
is  greatly  enhanced  by  the  care  with  which  the  shells  of 
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the  formation  containing  the  MammaUan  fossils  were 
collected  and  examined  by  him :  of  those  shells  he  has 
determined  twenty-four  species,  five  terrestrial,  and  nine- 
teen fresh- water ;  of  which  latter,  there  appear  to  be  three 
extinct  species.  AH  the  others  are  existing  and  indigenous 
to  Britain.  In  reference  to  this  discovery,  Mr.  Lyell  re- 
marks : — "The  Hippopotamus  is  now  only  met  with  in 
rivers  where  the  temperature  of  the  water  is  warm  and 
nearly  uniform ;  but  the  great  fossil  species  of  the  same 
genus  {H.  major^  Ouv.)  certainly  inhabited  England  when 
the  testacea  of  our  country  were  nearly  the  same  as  those 
now  existing,  and  when  the  climate  cannot  be  supposed  to 
have  been  very  hot."* 

We  have  no  evidence  that  the  great  fossil  Hippopotamus 
extended  so  far  north  as  the  Mammoth  and  tichorhine 
Rhinoceros,  with  which  it  is  commonly  found  associated  in 
England  and  the  temperate  latitudes  of  Europe ;  its  re- 
mains are  not  uncommon  in  the  pliocene  deposits  of  Italy, 
and  along  the  European  shore  of  the  Mediterranean.  No 
remains  of  Hippopotamus  major  have  yet  been  discovered 
in  any  part  of  Asia.  The  genus  is  represented  in  the  rich 
fossiliferous  tertiary  deposits  of  the  Sivalik  Hills  by  a 
Hippopotamus  with  six  incisive  teeth  in  the  lower  jaw, 
from  which  difference  its  discoverers,  Oapt.  Oautley  and  Dr. 
Falconer,  have  proposed  for  it  the  sub-generic  name  of 
Hexaprotodon* 

We  have  no  evidence  of  the  Hippopotamus  having 
existed  on  our  planet  anterior  to  the  pliocene  division  of 
the  tertiary  epoch :  and  the  ancient  extinct,  like  the  recent 
species,  seems  to  have  been  confined  to  the  Eastern  Hemi- 
sphere. 

*  Principles  of  Geology,  1837,  vol.  i.  p.  144. 
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DBaHARBeT,  MonniBlogie,  p.  S4S. 
OwBN,  Geological  TisntactioDS,  Kcond  seriei, 
vol.ri.p.41,pl.iir. 

Several  interestiog  forms  of  Pachyderms  with  toes  m 
even  number,  as  Anthracotherium,  (Cuvier,)  Merycopotamus 
and  Hippohyus,  (Cautley  and  Falconer,)  which  filled  up 
the  wide  interval  that  now  divides  the  Hippopotamus  from 
the  Hog,  formerly  existed,  and  have  left  their  remains  in 
more  ancient  tertiary  deposits  than  those  containing  the 
fiwsil  Hippopotaima.  Hitherto  no  remains  of  these  genera 
have  been  detected  in  Britain  ;  and  the  nearest  link  which 
the  fossils  of  our  island  afford  in  the  transition  from  the 
Hippopotamus  to  the  Hog-tribe,  is  presented  by  the  Cheg' 
ropofamus.  This  quadruped  must  have  resembled  the 
Peccari,  but  was  about  one  third  larger  :  it  was  the  earliest 
form  of  the  Hog-tribe  introduced  upon  our  planet. 
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Cuvier  had  recognized  amongst  the  fossil  fragments 
extracted  from  the  gypsum  at  Moutmartre,  indications 
of  extinct  genera  different  from  the  Palaotheria  and  Ano- 
plotheria^  and  to  one  of  the  rarest  and  least  satisfactorily 
represented  of  these  he  gave  the  name  of  Chmropotamus. 
The  fossil  figured  at  the  head  of  the  present  section 
not  only  extends,  by  its  association  in  the  same  deposit 
with  Palaotheria  and  Anoplotheria^  the  analogies  of  the 
eocene  marls  of  the  Isle  of  Wight  with  the  gypsum  beds 
at  Paris,  but  affords  additional  information  of  the  osteology 
and  dentition  of  the  extinct  genus,  which  is  essential  to  the 
determination  of  its  exact  aflSinities. 

The  fossil  in  question  is  the  right  ramus  of  the  lower 
jaw,  with  all  the  teeth  in  place,  except  one  premolar,  the 
canine  and  the  incisors.  It  was  discovered  by  the  Rev. 
D.  Fox,  in  the  Seafield  quarry,  near  Hyde,  Isle  of  Wight, 

The  fragments  of  the  Ghoeropotamus  which  Ouvier  *  de- 
scribes, consist  of  an  incomplete  base  of  the  skull  with  six 
molar  teeth  on  each  side,  (fig.  164,  a)  and  a  small  portion 
of  a  ramus  of  the  lower  jaw,  with  the  canine  (?)  and  two 
spurious  molars. 

The  form  of  the  teeth,  and  the  flattened  surface  of 
the  glenoid  cavity,  afford  sufficient  proof  of  the  pachyder- 
mal  nature  of  the  animal,  and  its  close  alliance  to  the 
genus  8u8.  But  the  breadth  of  the  glenoid  cavity  and  the 
expansion  of  the  zygomatic  arches  are  greater  than  in  any 
known  species  of  Hog;  the  Peccari  {Dicotyles)  in  these 
respects,  as  in  the  dental  details,  especially  in  the  propor- 
tion and  direction  of  its  canine  teeth,  approaches  nearest  to 
the  fossil. 

Now  the  points  in  which  the  Cuvierian  fossils  prove  that 
the  Chceropotamm  deviates  from  the  Peccari,  are  those 

*  '  Ossemens  Fossiles,'  ed.  1822,  vol.  iii.  p.  260  ;  pis.  Ixviii.  li. 
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which  indicate  a  nearer  approximation  in  the  extinct  genus 
to  the  carnivorous  tj^e ;  and  it  is  of  great  interest  to  find 
that  the  ramus  of  the  jaw,  so  fortunately  extracted  in  an 
almost  entire  state  from  the  Isle  of  Wight  strata,  exhibits 
a  structure  in  the  prolongation  backwards  of  the  angle  of 
the  jaw,  which  has  hitherto  been  found  to  characterize, 
almost  exclusively,  the  carnivorous  Mammalia.     Certain  it 
is  that  no  known  pachydermal,  or  other  ungulate  species 
of  Mammal  presents  this  conformation.     The  figure  (163) 
precludes  the  necessity  of  a  detailed  description  of  this 
process ;    it  is  more  compressed  and  deeper  than  in  the 
Bear,  Dog  or  Cat  tribe,  and  is  not  bent  inwards  in  the 
way  which  peculiarly  characterizes  the  marsupial  jaws,  and 
which   so  neatly  distinguishes  the   Stonesfield  Phascolo- 
there.      The  condyloid  process  in  the   Chceropotamm  is 
raised  higher  above  the  angle  of  the  jaw  than  in  the  true 
Carnivora,  and  it  is  less  convex  than  in  the  Hog  or  Peccari. 
In  the  size  of  the  coronoid  process  the  Peccari  exceeds  the 
true  Hogs ;  and  in  that  respect,  as  well  as  in  the  form  and 
position  of  its  canine  teeth,  makes  a  nearer  approach  to  the 
carnivorous  type ;  but  in  the  Chceropotamus  the  coronoid 
process  is  still  more  developed  in  correspondence  with  the 
greater  bulk  of  the  temporal  muscle,  the  size  of  which  is 
indicated  by  the  span  of  the  zygomatic  arches.     In  the 
wavy  outline  of  the  inferior  border  of  the  lower  jaw,  the 
Peccari  alone,  amongst  the  Hog  tribe,  resembles  the  Chcero- 
potamm.    The  two  detached  molars  of  the  lower  jaw  de- 
scribed by  Cuvier,  and  which  he  compares  with  the  third 
and  fourth  molars  of  the  Babyroussa,  are  the  fourth  and 
fifth,  or  penultimate,  m  2,  and    antepenultimate,  m   1, 
molars,   counting   backwards,   of  the  Chceropotamm^  and 
correspond    with    the    penultimate   and    antepenultimate 
grinders  of  the  Peccari.     The  last  molar  of  the  lower  jaw, 
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in  Ijoth  the  Peccari  and  Babyroussa,  differs  from  the  pre- 
ceding in  having  two  accessory,  smaller  and  more  closely 
approximated  tubercles  at  the  posterior  part  of  the  tooth, 
with  a  third  small  tnbercle  in  the  middle  of  the  interspace 
between  these  and  the  next  pair  of  tubercles.  The 
Cuvieriaa  fossils  did   not  afford  the  means  of  making  a 

Fig.  164. 
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Comparison  between  the  Chceropotamus  and  these  species 
of  the  Hog  tribe  in  this  particular ;  but  in  the  present 
specimen  we  see  that  the  last  molar  of  the  lower  jaw  (fig. 
164,  B,  m  3)  presents  the  same  additional  posterior  tubercles 
as  in  the  Peccari,  and  confirms  the  view  taken  by  Ouvier 
of  the  aflSinities  of  the  ancient  Pachyderms. 

This  tooth  offers,  also,  a  miniature  resemblance  to  the 
corresponding  one  in  the  Hippopotamus  (see  fig.  162,  m  3). 

All  the  premolars  were  more  simple  in  comparison  with 
the  true  molars  ;  the  last  premolars  of  the  upper  jaw  (fig» 
164,  A,  3  and  4,)  had  each  an  external  large  and  an  inter- 
nal low  and  small  tubercle,  both  enclosed  by  a  basal  ridge. 
The  true  molars  are  each  like  two  premolars  combined,  and 
with  the  inner  tubercles  developed  to  equality  with  the 
outer  ones;  they  have  also  the  two  small  intermediate 
tubercles  and  a  well-developed  cingulum  (ib.  m  1  and  m 
2):  the  last  upper  molar  (m  3)  resembles  that  of  the 
Hyracothere,  In  the  lower  jaw  the  canine  had  much 
of  the  form  and  proportions  of  that  of  a  Carnivore.  There 
are  three  premolars  in  this  jaw ;  the  one  which  answered 
to  the  first  premolar  above  was  not  developed  in  the 
Chceropotamus  :  the  first  in  place  (ib.  b,  p  2)  had  a  com- 
pressed pointed  crown  and  a  small  posterior  talon,  like  that 
above ;  the  second  and  third  increase  in  breadth,  but  are 
narrower  and  more  simple  than  those  above.  The  true 
molars  below  are  also  narrower  than  the  upper  ones,  but 
are  quadricuspid  with  accessory  tubercles,  and  a  largely 
developed  hinder  talon  in  the  last  molar. 

Our  fossil  jaw  fortunately  yields  a  fact  essential  in 
characterizing  the  genus,  and  which  the  fragments  in 
Cuvier"'s  possession  were  too  imperfect  to  afford,  viz.,  the 
exact  number  of  molar  teeth  in  the  lower  jaw,  which  is 
twelve. 

E  B 
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The  tooth  anterior  to  the  grinders,  and  which  from  its 
shape  Guvier  regarded  as  a  canine,  is  situated  closer  to  the 
symphysis  of  the  jaw  than  in  any  of  the  existing  Suida  ; 
hut  the  Peccari,  in  this  respect  also,  comes  nearest  to  the 
Chceropotamm.  On  the  outer  surface  of  the  jaw,  near  its 
anterior  extremity,  the  vascular  foramina  are  as  numerous 
as  in  the  jaws  of  the  Hog  tribe. 

Nothing  as  yet  is  known  of  the  incisors  of  the  Ghceropch 
tamm ;  the  rest  of  the  dentition  closely  resembles  that  of 
the  Peccari,  but  the  premolars  are  more  simple  and  the 
canines  by  their  size,  shape,  and  direction,  and  the  lower 
jaw  by  the  backward  prolongation  of  its  angle,  aUke  mani- 
fest a  marked  approximation  to  the  Ferine  type.  The 
occasional  carnivorous  propensities  of  the  common  Hog  are 
well  known,  and  they  correspond  with  the  minor  degree  Oi 
resemblance,  which  this  existing  Pachyderm  presents  to 
the  same  type.  The  extinct  Chceropotamus^  still  better 
adapted  by  its  dentition  for  predaceous  habits,  presents  an 
interesting  example  of  one  of  those  links,  completing  the 
chain  of  affinities,  which  the  revolutions  of  the  earth's 
surface  have  interrupted,  as  it  were,  and  for  a  time  con- 
cealed from  our  view. 

It  is  interesting,  also,  to  perceive  that  the  living  sub- 
genus of  the  Hog  tribe  which  most  resembles  the  ChoeropO' 
tamus  should  be  confined  to  the  South  American  continent, 
where  the  Llama  and  Tapir,  the  nearest  living  analogues  of 
the  Anoplotherian  and  Palaeotherian  associates  of  the  Chos- 
ropotamus^  now  exist,  and  which  was  formerly  inhabited 
by  a  genus  —  Macrauchetiia^  which  connects  the  Llama 
with  the  Palaeothere. 
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fljimeoderntnt  Uporinum,  Owuf,  Geological  Tianiactiaiu,  second  urieB, 

Tol.Ti.  p.  203. 

The  fresh-water  eocene  marla  of  the  lale  of  Wight 
appear  to  be  mnch  richer  in  mammalian  remains  than 
the  contemporaneous  formation  called  the  London  clay; 
here,  however,  certain  genera,  as  Lophiodon  and  Palteo- 
therium,  have  been  found  which  exist  in  the  eocene 
gypsnm  in  France,  and  the  remaina  of  which  slao  occur  in 
the  fresh-water  marls  of  the  Isle  of  Wight ;  and  the 
interesting  fossil  to  be  described  in  the  present  section, 
although  it  indicates  a  genus  not  hitherto  found  in  the 
older  tertiary  beds  on  the  Continent,  demonstrates  the 
estinct  quadruped  of  which  it  formed  part  to  have  been  aa 
distinct,  generically,  as  the  Anoplotherium  or  Paiaotheriam, 
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from  any  living  Mammalia,  and  to  have  had  the  nearest 
affinity  to  the  Chceropotamus. 

The  fossil  in  question  consists  of  a  mutilated  cranium 
(fig.  165)  rather  larger  than  that  of  a  hare,  containing  the 
molar  teeth  of  the  upper  jaw  nearly  perfect  and  the  sockets 
of  the  canines.  It  was  discovered  in  the  London  clay 
forming  the  cliffs  at  Studd  Hill,  about  a  mile  to  the  west 
of  Heme  Bay,  by  William  Richardson,  Esq.,  F.G.S.,  who 
kindly  gave  me  the  opportunity  of  describing  it  in  the 
Geological  Transactions  for  1839.* 

The  molars  are  fourteen  in  number  in  the  upper  jaw,  and 
resemble  more  nearly  those  of  the  Chceropotamus  than  the 
molars  of  any  other  known  genus  of  existing  or  extinct 
Mammalia.  They  consist  of  four  premolars  and  three  true 
molars  on  each  side.  The  first  and  second  premolars,  coimt- 
ing  from  before  backwards,  have  simple  sub-compressed 
crowns,  surmounted  by  a  single  median  conical  cusp,  with 
a  small  anterior  and  posterior  tubercle  at  the  outer  side, 
and  a  ridge  along  the  inner  side  of  its  base  :  they  are  se- 
parated from  each  other  by  an  interspace  nearly  equal  to 
the  antero-posterior  diameter  of  the  first  premolar,  which 
measures  two  lines  and  a  half.  The  second  and  the  rest 
of  the  series  are  in  close  juxtaposition  (fig.  166).  The 
third  and  fourth  premolars  present  a  sudden  increase  of 
size  and  of  complexity  of  the  grinding  surface,  with  a  cor- 
responding change  of  form :  their  grinding  surface  supports 
three  principal  tubercles  or  cusps,  two  on  the  outer  and 
one  on  the  inner  side :  there  are  two  smaller  elevations, 
with  a  depression  on  the  summit  of  each,  situated  in  the 
middle  of  the  crown,  and  the  whole  is  surrounded  by  a 
ridge,  which  is  developed  into  a  small  cusp  at  the  anterior 
and  external  angle  of  the  tooth.     These  teeth  form  the 

•  GeoL  Trans.,  Second  Series,  vol.  vi.  p.  203. 
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principal  difference  between  the  dentition  of  the  present 
genus  and  that  of  the  Choeropotamus,  in  which  the  corre^ 
sponding  false  molars  are  relatively  smaller  and  of  a  simpler 
construction,  having  only  a  single  external  pyramidal  cusp, 
with  an  internal  transverse  ridge  or  talon  at  its  base. 
The  true  molars,  three  in  number  on  each  side,  closely 
correspond  in  structure  with  those  of  the  Choeropotamus. 
They  present  four  principal  conical  tubercles,  situated  near 
the  four  angles  of  the  quadrilateral  grinding  surface.  Each 
transverse  pair  of  tubercles  is  connected  at  the  anterior 
part  of  their  base  by  a  ridge,  which  is  raised  midway  into 
a  smaller  conical  tubercle  with  an  excavated  apex.  The 
crown  of  the  tooth  is  surrounded  by  a  well-marked  ridge, 
which  is  developed,  as  in  the  third  and  fourth  false  molars, 
into  a  sharp-pointed  cusp  at  the  anterior  and  external  angle 
of  the  tooth.  The  hindmost  molar  is  more  contracted 
posteriorly,  and  its  quadrilateral  figure  less  regular  than 
the  two  preceding  molar. 

The  sockets  of  the  canines  or  tusks  (figs.  165  and  166,  c) 
indicate  that  these  teeth  were  relatively  as  large  as  in  the 
Peccari,  and  that  they  were  directed  downwards.  The 
temporal  muscles  were  as  well  developed  as  in  the  Peccari, 
the  depressed  surface  for  their  attachment  (figs.  165  and 
167,  t)  extending  on  each  side  of  the  cranium  as  far  as  the 
sagittal  suture.  The  frontal  bones  (ib./)  are  divided  by 
a  continuation  of  the  sagittal  suture.  The  nasal  suture, 
^,  runs  transversely  across  the  cranium  parallel  with  th^ 
anterior  boundary  of  the  orbits.  The  lachrymal  bone,  ?, 
extends  a  very  little  way  upon  the  face.  The  external 
angle  of  the  base  of  the  nasal  bone,  which  is  of  considerable 
breadth,  joins  the  lachrymal,  and  separates  the  superior 
maxillary  from  the  frontal  bone.  The  anterior  margin  of 
the  malar  bone  encroaches  a  little  way  upon  the  face  at 
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the  anterior  boundary  of  the  orbit.  The  under  surface  of 
the  palatal  processes  of  the  maxillary  bones  is  rugose,  aa  in 
the  Peccari ;  the  portion  of  the  gkull,  including  the  inter- 

F^.  166.  fv- 167. 
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maxillary  bones  wid  the  incisive  teeth,  is  unluckily  broken 
off  and  lost. 

The  general  form  of  the  skull  was  probably  intermediate 
in  character  between  that  of  the  Hog  and  the  Hyrax.  The 
large  size  of  the  eye  indicated  by  the  capacity  of  the  orbit, 
must  have  given  to  the  physiognomy  of  the  living  animal 
a  resemblance  to  that  of  the  Hare,  and  other  timid  Ro- 
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deotia.  Without  intending  to  imply  that  the  present 
email  extinct  Pachyderm  was  more  closely  allied  to  the 
Byrax  than  as  being  a  member  of  the  same  order,  and 
similar  in  size,  I  have  proposed  to  call  the  new  genua  which 
it  unquestionably  indicates,  Hyracotherium,  with  the  spe- 
cific name  leportnwm.  The  form  and  structure  of  the 
molar  teeth  determine  this  interesting  extinct  genus  to 
belong  to  the  same  natural  family  of  the  Hog  tribe,  as 
the  Oboeropotamns. 

From  the  same  deposits  at  Heme  Bay,  Mr.  Richardson 
obtained  two  small  dorsal  vertebrEe,  referable  by  the  capacious 
canal  for  the  spinal  marrow  (fig.  169)  and  the  articular 
cavity  for  the  head  of  the  rib,  excav£,ted  on  opposite 
surfaces  of  the  two  vertebrae  (fig,  168,  c),  to  the  Mammife* 
rous  class.  Their  size  is  that  which  might  be  expected  in 
the  dorsal  vertebrEe  of  the  skeleton  of  the  Hyrctwtherivm 
leporinum,  and,  as  there  is  no  character  which  forbids  their 
reference  to  a  small  Pachyderm,  allied  to  the  Peccari,  they 
may  very  probably  belong  to  the  same  species  as  the  fossil 
skull  which  was  discovered  at  the  same  place. 

F^  168.  Fig.  J69. 

^^   ^ 

Donal  Tertchne,  nat.  sUe.    Eocene  cIbj,  Home  Bay, 
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Fig,  170.  Fig,  171. 
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Last  molar.  Third  premolar. 

Nat.  size.     Eocene  sand,  Kyson. 

THE   OUNIOULAR,  or   RABBIT-LIKE    HYRACO- 
THERE.     Hyracotherivm,  Cunicultis. 

Hyracotheriwm  Cuniculus,  Owbn,  Annals  of  Natural  History,  September 

1841.     Report  of  British  Association,  1843, 
p.  227. 

In  the  eocene  sand  underlying  the  red  crag  at  Kingston 
or  Kyson  in  Suffolk,  from  which  the  remains  of  Quadr^i- 
mana*  Cheiroptera^'f  and  Marmpialia^X  have  already  been 
obtained,  Mr.  Colchester  has  likewise  discovered  the  teeth 
of  other  small  Mammalian  animals,  some  of  which  are  refer- 
able to  the  small  Pachydermal  extinct  genus  Hyracotherium^ 
established  on  the  nearly  entire  cranium  from  the  London 
clay,  described  in  the  preceding  section. 

The  teeth  from  Kyson  are  three  true  molars  and  one  of 
the  false  molars,  all  belonging  to  the  upper  jaw.  The 
crowns  of  the  true  molars  present  the  same  shortness  in 
vertical  extent,  the  same  inequilateral,  four-sided,  transverse 
section,  and  nearly  the  same  structure,  as  in  Hyracotheriwim 
leporinwm ;  the  grinding  surface  also  supports  four  obtuse 
pyramidal  cusps,  and  is  surrounded  by  a  well-developed 
ridge,  produced  at  the  anterior  and  outer  angle  of  the 
crown  into  a  fifth  small  cusp. 

These  teeth  are,  however,  of  smaller  size,  as  will  be  seen 

*  Ante,  p.  3.  +  Ante,  p.  17.  +  Ante,  p,  71 
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by  comparing  figure^  170  and  l7l  with  the  corresponding 
molars  of  the  Hyracoiheriwm  leporinvm^  (fig.  167).  The 
true  molars  of  these  two  species  fiirther  diflfer  in  a  point  not 
explicable  on  the  supposition  of  their  having  belonged  to 
individuals  or  varieties  differing  merely  in  size,  for  the 
ridge  which  passes  transversely  from  the  inner  to  the  outet 
cusp  IS  developed  midway  into  a  small  crateriform  tubercle 
in  the  teeth  of  the  Hyracotherium  leporinum^  but  preserves 
its  trenchant  character  in  the  Hyrac.  Guniculm^  even  in 
molars  which  have  the  larger  tubercles  worn  down. 

The  premolar,  or  false  molar  (fig.  I7l),  in  the  series  of 
detached  teeth  from  Kyson,  which  is  either  the  third  or 
fourth,  presents  the  same  complication  of  the  crown  which 
distinguishes  the  Hyracotlierivm  from  the  Ghceropotamus^ 
but  with  the  same  minor  modification  which  distinguishes 
the  true  molars  of  the  Kyson  species  from  those  of  the 
Hyrac,  leporinum  of  Heme  Bay;  i,  e.^  the  two  ridges 
which  converge  from  the  two  outer  tubercles  towards  the 
internal  tubercle  are  not  developed  midway  into  the  small 
excavated  tubercle,  as  in  the  Hyrac,  leporinum^  but  are 
simple.  The  disparity  of  size  between  the  true  and  false 
molars  appears  to  be  greater  in  the  Hyrac.  Guniculus  than 
in  the  Hyrac.  leporinvm. 

This  discovery  of  a  second  species  of  the  genus  Hyra- 
cotherium^  associated  with  fossil  vertebrae  of  a  Serpent,  in 
the  Kyson  sand,  tends  to  place  beyond  doubt  the  equiva- 
lency of  that  formation  with  the  eocene  deposits  at  the 
estuary  of  the  Thames,  and  corroborates  the  inference  de- 
ducible  from  the  mammalian,  ornithic,  and  ophidian  re- 
mains of  the  London  clay,  that  it  was  deposited  in  the  ne^r 
neighbourhood  of  dry  land. 
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Fowl  SluiU  of  Wild  Bobi  fnaa  ddft,  Isle  of  PoitUnd,  j  nat.  aiia. 

WILD  HOG.    Sus  ScROFA. 

CodioB  fintiU,  CuvnH,  Amulet  da  Mtu^om,  torn.  xit.  p.  39. 

Sat  Serofafoealit,  H.  von  Miyih,  PaUeologica,  p.  80. 

Satpraaa,  Ooldfubb,  Nova  Acta  Acad.  Nat.  Cot.  t.  iL  pt.  2.  p.  <82. 

Sm  Anxnetais,  (P)  Choizet  and  Jobbrt,  Ouemens  Fotiilei  da   Puy-de- 

Dome,  4ta.,  p.  157. 

Fotsil  Hog,  BucELAKD,  Reliqois  Dilavions,  p.  S9. 

Sat  Serofa,  OwBN,  Report  of  Britii^  Awodation,  1843,  p.  228. 

When  Ouvier  comiDunicated  his  memoir  on  the  fossil 
bones  of  the  Ho^  to  the  French  Academy  in  1809,  he  had 
met  with  no  specimeiiB  from  tbrmations  less  recent  than 
the  mosses  or  turbaries  and  peat-bogs,  and  knew  not  that 
any  had  been  fonnd  in  the  drifl  associated  with  the  bones  of 
elephants.  He  repeats  this  observation  in  the  edition  of  the 
'  Ossemens  Foesiles  '  in  1822  ;  bnt  in  the  additions  to  the 
last  volume,  published  in  1825,  Cuvier  cites  the  discovery 
by  M.  Bourdet  de  la  Nifevre,  of  a  fossil  lower  jaw  of  a  ^u, 
on  the  east  bank  of  the  lake  of  Neufchatel,  and  a  fragment 
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of  the  upper  jaw  from  the  cavern  at  Sandwich,  described 
by  Prof.  Goldfiiss. 

.Dr.  Buckland^  includes  the  molar  teeth  and  a  large 
tusk  of  a  boar  found  in  the  cave  of  Hutton  in  the  Mendip 
Hills,  with  the  true  fossils  of  that  receptacle,  such  as  the 
remains  of  the  Mammoth,  Spelaean  Bear,  &c.  With  re- 
spect to  cave-bones,  however,  it  is  sometimes  difficult  to 
produce  conviction  as  to  the  contemporaneity  of  extinct 
and  recent  species.  MM.  Oroizet  and  Jobert,  in  their  ac- 
count of  the  fossils  of  Auvergne,  give  more  satisfactory 
evidence  of  the  coexistence  of  the  genus  8u8  with  Elephas^ 
Mastodon^  &c.,  by  describing  and  figuring  well-marked 
fossils  of  a  species  of  Hog,  which  they  discovered  in  the 
midst  of  their  rich  fossiliferous  tertiary  beds.  These  ob- 
servers found,  however,  that  the  facial  part  of  their  fossil  Hog 
was  relatively  shorter  than  in  the  existing  Sus  scrofa^  and 
they  have  conceived  it  to  represent  a  distinct  species,  which 
they  have  called  Aper  {8m)  Arvemmm.  Dr.  Eaup  has 
described  fossils  referable  to  the  genus  Sus  from  the  miocene 
Eppelsheim  sand,  in  which  they  were  associated  with  fossils 
of  the  Mastodon  and  Dinotherium.  The  oldest  fossils  of  the 
genus  8u8  from  British  strata  which  I  have  yet  seen,  are 
portions  of  the  external  incisor  of  the  lower  jaw  (fig.  173), 
from  fissures  in  the  red  crag  (probably  miocene)  of  New- 
bourne  near  Woodbridge,  Suffolk.  They  were  associated 
with  teeth  of  an  extinct  Felis  about  the  size  of  a  Leopard, 
with  those  of  a  Bear,  and  with  remains  of  a  large  Cerous, 
These  mammalian  remains  were  found  with  the  ordinary 
fossils  of  the  red  crag ;  they  had  undergone  the  same  pro- 
cess of  trituration,  and  were  impregnated  with  the  same 
colouring  matter  as  the  associated  bones  and  teeth  of  fishes 
acknowledged  to  be  derived  from  the  regular  strata  of  the 
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ReliquisB  Diluvianse,^  p.  59. 


:ooth  froin  the  outude. 

red  crag.  These  mammaliferous  beds  have  been  proved  by 
Mr.  Lyell  to  be  older  than  the  fluvio-marine  or  Norwich 
crag,  in  which  remaiDs  of  the  Mastodon,  Bhinoceroe  and 
Horse  haye  been  discovered  ;  and  still  older  than  the  fresh- 
water Pleistocene  deposits  from  which  the  remains  of  the 
Mammoth,  Khiuoceros,  &c.,  are  obtained  in  such  abundance. 
I  have  met  with  some  satisfactory  instances  of  the  asso- 
F^.  174.  ciation  of  fossil  remains  of  a  species  of 
Hog  with  those  of  the  Mammoth  in  the 
newer  pliocene  freshwater  formations  of 
England. 

In  the  collection  of  Mr.  Wickham 
Flower  there  are  good  specimens  of  the 
teeth  of  the  Hog  (molars,  and  a  long  and 
sharp  tusk),  which  were  taken  from  the 
brick-earth  at  Grays  in  Essex,  twenty 
feet    below    the    present   surface ;    these 

teeth  were  associated  with  teeth  and  bones 
SAUti    lower    molar. 

Hog  ;  nat.  aize.  of  a  Deer,  and  portions  of  dark  charred 
wood.  Mr.  Brown  of  Stanway  has  likewise  some  fossil 
remains  of  a  young  specimen  of  8us  from  the  freshwater 
deposits  at  Grays,  which  contained  remains  of  the  Mam- 
moth and  Rhinoceros. 
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A  left  upper  tusk  of  a  Boar  from  the  newer  pliocene  beds 
near  Brighton  presented  a  broader  longitudinal  internal 
strip  of  enamel  than  in  those  tusks  of  the  Wild  Boar  of 
Europe  or  India  which  I  had  for  comparison ;  the  longitu- 
dinal groove  along  the  unenamelled  part  was  also  deeper 
in  the  fossil. 

The  Rev.  Mr.  Green  of  Bacton  submitted  to  my  inspec- 
tion the  extremity  of  the  tusk  of  a  Wild  Boar,  and  the 
crown  of  a  tubercular  molar  of  a  young  Hog,  which  he  had 
obtained  from  the  blue  clay  and  submerged  forest  bed  at 
Hasbro'  on  the  Norfolk  coast.  These  remains  of  the  genus 
Sm  were  in  the  same  fossilized  condition  as  the  bones  and 
teeth  of  the  extinct  species  of  Mammalia  from  the  same 
locality ;  and  I  believe  them  to  have  been  of  equal  anti- 
quity. These  instances  of  unequivocal  fossil  remains  of  the 
Hog  tribe  are,  however,  very  rare. 

The  fine  skull  of  the  Wild  Boar  (fig.  172,)  discovered  by 
Capt.  Manning  in  a  fissure  of  the  freestone  quarries  in  the 
Isle  of  Portland,  and  described  by  Dr.  Buckland  at  a  late 
meeting  of  the  Geological  Society,  has  not  such  decided 
claims  to  an  equal  antiquity  with  the  Mammoth  and  Tro- 
gonthere,  and  it  is  unquestionably  identical  with  the  exist- 
ing species  of  European  Wild  Boar.  I  owe  to  Dr.  Buckland's 
kindness  the  opportunity  of  figuring  this  fossil,  which  is  pre- 
served in  Capt.  Manning's  collection  at  Portland  Castle. 

I  have  received  remains  of  a  Hog,  associated  with  bones 
of  a  Brown  Bear  (  Ursus  Arctos)  and  other  existing  species 
of  Mammalia,  which  were  obtained  by  Mr.  Whitwell  of 
Eendal,  from  a  limestone  cavern  at  Arnside  Ejiott,  near 
that  town. 

The  anterior  part  of  the  left  ramus  of  the  jaw  of  a  Hog 
has  been  obtained  from  the  drift  formation  at  Eessling- 
land,  Sufiblk. 
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The  usual  situation  of  bones  of  the  Hog  is  that  men- 
tioned by  Ouvier,  Viz.,  in  peat-bogs.  In  the  Norwich 
Museum  is  preserved  the  anterior  part  of  the  lower  jaw  of 
a  Hog,  which  was  found  four  or  five  feet  below  the  surface 
in  peat-bog  upon  drift  gravel  in  Norfolk. 

A  molar  tooth  with  the  upper  and  lower  tusks  of  a 
Wild  Boar  have  been  found  associated  with  remains  of 
the  Wolf,  Beaver,  Goat,  Roebuck,  and  large  Red  Deer  in 
freshwater  marl,  underlying  a  bed  of  peat  ten  feet  thick, 
itself  covered  in  some  places  by  the  same  thickness  of  shell- 
marl  and  alluvium,  at  Newbury,  Berkshire. 

In  the  most  recent  deposits  where  the  remains  of  the 
Hog  are  usually  met  with,  their  identity  with  the  Sus 
scro/a  is  unequivocal.  I  have  received  from  Dr.  Richard- 
son a  collection  of  bones,  not  much  altered  by  time,  from 
a  gravel-pit  in  Lincolnshire,  near  the  boundary  between 
the  parishes  of  Croft  and  Ikeness ;  among  these  were 
remains  of  the  common  Hog. 

The  tusks  and  molar  teeth  of  a  Boar,  which  were  dis- 
covered ten  feet  below  the  surface  of  a  peat-bog,  near 
Abingdon,  Berkshire,  we^e  associated  with  enormous 
quantities  of  hazel-nuts  in  a  blackened  or  charred  state, 
the  whole  resting  on  a  layer  of  sand  which  was  traced 
extending  eighteen  feet  horizontally. 

These  specimens  are  preserved  in  the  Museum  of  the 
Royal  College  of  Surgeons ;  they  were  presented  to  John 
Hunter,  by  Mr.  Jones,  a  surgeon  at  Abingdon ;  and  the 
following  letter  from  that  gentleman  to  Hunter  is  printed 
in  the  4to  '  Catalogue  of  Fossils,'  p.  243. 

"Deab  Sir, 

**The  under  jaw  of  a  Wild  Boar,  or  some  other 
animal,  and  the  nuts  which  I  have  taken  the  liberty  to 
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enclose  in  the  box,  were  a  few  days  since  found  about  ten 
feet  underground  by  a  labourer  as  he  was  digging  peat  or 
turf. 

"  Several  single  tusks  have  been  found,  and  they  were 
all  worn  in  the  manner  you  will  observe  these  to  be  at  the 
extremities,  and  the  quantity  of  nuts  was  very  considerable, 
and  seemed  to  lay  in  a  layer  of  white  sand  between  the 
strata  of  peat.  From  whence  could  they  come?  Is  it 
possible  they  could  remain  there  ever  since  the  Deluge  ? 

(Signed)  "  Wm.  Jones. 

"Abingdon,  Berks,  May  23rd,  1787. 

"  The   layer  of  sand  and   nuts   extended  upwards  of 
eighteen  feet  horizontally.^' 
"  To  Mr.  Hunter:' 
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ANOPLOTHERIIDJE. 


Pig.  175. 


Skeleton  of  the  Anophtherium  commune,  as  restored  by  CuYierfrom  fossil  remains 
in  eocene  tertiary  deposits  of  France.    |^  nat.  size. 


ANOPLOTHERIUM  COMMUNE.     The  Common 

Anoplothere. 


Aiu^oiotherium  U  plus  commun  dans  les  carriires,    Cuvibr,  Annales  dn  Mnseum, 

iii.  pp.  370 — 379,  pi.  iL,viii., 
X.,  xi.,  xiii. 

Anoptotherium  commune,  „  „  Ossemens  Fos8iles,tom.  iii. 


The  Anoplotherium  appears  to  have  been  one  of  the 
earliest  forms  of  hoofed  quadrupeds  introduced  upon  the 
surface  of  this  earth;  and  it  is  most  important,  in  reference 
to  speculations  on  the  origin  of  organised  species,  to  bear  in 
mind  that  this  ancient  Herbivore  presents,  in  comparison 
with  living  species,  no  indications  of  an  inferior  or  rudimen- 
tal  character  in  any  known  part  of  its  organization ;  and 
that,  with  regard  to  its  dentition,  it  not  only  possessed 
incisors  and  canines  in  both  jaws,  but  that  those  teeth 
were  so  equably  developed,  that  they  formed  one  unbroken 
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series  with  the  premolars  and  true  molars,  which  character 
is  now  manifested  only  in  the  human  species. 

Amongst  the  varied  forms  of  existing  Herbivora  we  find 
certain  teeth  disproportionately  developed,  sometimes  to  a 
monstrous  size;    whilst  other  teeth  are  reduced  to  rudi- 
mental  minuteness,  or  are  wanting  altogether:    but   the 
number  of  the  teeth  never  exceeds,  in  any  hoofed  quadru- 
ped, that  displayed  in  the  dental  formula  of  the  Anoplo- 
therium.     It  is  likewise  most  interesting  to  find  that  those 
species  with  a   comparatively  defective  dentition,  aa  the 
horned  Ruminants  for  example,  manifest  transitorily,  in 
the  embryo-state,  the  germs  of  upper  incisors  and  canines,* 
which  disappear  before  birth,  but  which  were  retained  and 
functionally  developed   in  the  cloven-footed  Anoplothere. 
The  dental  system  of  this  extinct  quadruped  realized,  in 
short,   that    ideally    perfect  type   upon   which    so    many 
kinds  and  degrees  of  variation  have  been  superinduced  in 
the  dentition  of  later  and  still  existing  species  of  hoofed 
Mammalia. 

The  outer  incisors  of  the  Anoplotherivm  commune  have 
their  crowns  produced  into  a  low  point,  and  the  canine 
differs  only  by  a  slight  increase  of  breadth  and  thickness 
of  the  crown ;  so  that  Ouvier,  in  his  original  and  highly 
interesting  memoir  in  the  '  Annales  du  Museum,'  was 
induced,  in  the  absence^  of  any  evidence  of  the  extent  of 
the  intermaxillary  bone,  to  describe  this  tooth  as  an 
incisor,  and  the  canines  as  being  absent  in  the  weaponless 
pachyderm."(-  The  true  canine  of  the  Anoplothere  be*, 
comes,  therefore,  from  the  great  breadth  and  low  point  of 

*  Goodsir,  in  the  '  Report  of  the  British  Association,*  1838. 

f  The  name  Anoplotherium  («  priv.  S^tXbv,  weapon,  fin^Uf,  beast),  first  proposed 
in  this  memoir,  has  reference  to  the  absence  of  those  natural  weapons,  as  tusks, 
long  and  sharp  canines,  horns,  or  claws,  with  which  other  quadrupeds  have  been 
supplied. 

F    F 
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the  crown,  very  characteristic  of  the  genus,  and  such  a 
tooth  in  a  perfect  state  (fig.  176)  has  been  discovered  in 
the  eocene  freshwater  deposits  at  Binstead  in  the  Isle  of 
Wight. 

The  first  premolar  chiefly  differs  in  the  increased  thick- 
ness and  greater  development  of  the  basal  ridge ;  which, 
in  the  three    larger   succeeding   premolars,   assumes  the 

Fig.  176.  Fig.  177. 
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Upper  canine,  nat.  size.     AnojUotherium         First  upper  premolar,  nat  size.  Ano- 
commtine.  plotherium  secundarium,     Seafield, 

Isle  of  Wight. 

character  of  an  inner  lobe,  and  a  second  lower  ridge  is 
developed.  When  the  crown  of  the  anterior  premolar  is 
much  worn,  the  enamel  lining  the  valley  between  it  and 
the  basal  ridge  forms  an  island,  as  in  the  tooth  the  grinding 
surface  of  which  is  figured  in  cut  177.  This  tooth,  which 
is  from  the  freshwater  deposits  at  Seafield  quarry,  Isle  of 
Wight,  indicates  by  its  size  the  smaller  species  of  Anoplo- 
there,  which  Cuvier  has  called  An.  secundarivm^ 

The  true  molars  are  three  in  number,  on  each  side 
of  both  jaws  of  the  Anoplotherium :  those  above  have  large 
square  crowns  (fig.  178)  divided  into  an  outer  and  an  inner 
lobe  by  a  valley,  5,  extending  from  the  inner  side,  two- 
thirds  across,  contracting  as  it  penetrates.  A  second  valley 
crosses  its  termination  at  right  angles,  and  forms  a  curved 
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depression  in  each  lolie,  a  b',  concave  towards  tlie  outer  aide 
of  the  crown, — thig  side  being  im-  f^_  173, 

pressed  by  two  parallel  excava- 
tions, d  d.  The  peculiar  characte- 
riatic  of  the  upper  molar  of  the 
Anoplothere  and  that  bj  which  it 
may  be  most  readily  distinguished 
from  a  molar  of  the  Paleotherium, 
is  the  large  conical  tubercle  m  at 
the  wide  entry  of  the  valley  b.  "P^tl  ""j"^?' 1^ 
The  two  points  of  the  outer  con-  "'^  ^'^  "^  ^^It. 
tinuous  border  of  the  two  lobes  are  first  abraded ;  a 
double  crescentic  field  of  dentine  is  next  exposed,  with 
a  detached  island  on  the  gnnimit  of  the  internal  cone: 
this,  afterwards,  from  the  minor  depth  of  the  valley  in 
front  of  its  base,  becomes  blended  with  the  anterior  lobe,  J', 
from  which  also  the  crescentic  enamel  fold  is  first  oblite- 
rated, and  the  pattern  of  the  grinding-surface,  which  at 
first  resembled  that  of  the  Buminant,  is  reduced  to  that 
of  the  Palteothere  (fig.  110)  and  Rhinoceros  (fig.  122).* 

The  lower  incisors  and  canines  much  resemble  those 
above.  The  molar  series  here,  also,  consists  of  four  pre- 
molars and  three  true  molars ;  to  the  latter  belongs  the 
tooth  discovered  by  Mr.  Thomas  Allan  of  Edinburgh,  in 
the  lower  freshwater  limestone  quarry  at  Binstead,  which 
is  figured  by  Dr.  Buckland,  in  the  '  Annals  of  Philosophy,' 
vol.  X.  (1825),  p.  361,  in  a  brief  memoir  containing  the 
first  announcement  of  the  remains  of  the  peculiar  extinct 
Pachyderms  of  the  Paris  basin  in  the  analogous  basin  of 
eocene    freshwater    deposits   in   Hampshire.      The  tooth 

icipol  slagea  of  attrition  are  well  diapkyed  in  the  foBnl  Dppn 
-"   ium  ammuaK  from  the  Montmartre  gjpmm,  figured  by 
at  Fosnles,'  4to.,  1822,  torn.  iiL  pL  ilyi.  fig.  2. 
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(fig.  179),  which  was  recognised  by  Dr.  Buckland  and 

Fig.  179.  Mr.  Pentland,  as  belonging  to  the  Ano- 

plotherium  commune,  is  the  first  of  the 

true  molars. 

These  teeth  consist,  like  those  of  the 

Palseotherium,  of  two  semi-cylindrical 

lobes ;  but  they  are  more  deeply  pene- 

Lower  molar  tooth,  nat.   trated  by  narrower  enamel  folds  on  their 
size.     Anophthenum   j^j^^j.  gjj^   ^^^  ^^^  relatively  broader 

cotnmune,      Binsteaa,  '  •' 

Isle  of  Wight.  transversely,  when  worn  down  to  the 

same  extent,  than  those  of  the  Palseotherium,  as  will  be 
obvious  by  comparing  fig.  179  with  fig.  116.  The  last 
lower  molar  tooth  has  a  third  small  posterior  lobe,  as  in  the 
Ruminants  and  the  Palseotherium. 

A  general  idea  of  the  character  of  the  chief  bones  of 
the  skeleton  may  be  obtained  from  the  reduced  view  in  cut 
175.  By  comparing  it  with  cut  109,  it  will  be  seen  that 
the  thigh-bone  dififers  from  that  (/)  of  the  Palseothere  in 
the  absence  of  the  third  trochanter.  The  fore-part  of  the 
astragalus  of  the  Anoplothere  differs  from  that  of  the 
Palseothere  in  the  same  way  as  the  astragalus  of  the  Hippo- 
potamus differs  from  that  of  the  Rhinoceros.  The  almost 
equal  bipartition  of  the  fore-part  of  the  bone,  indicates 
that  the  toes  of  the  hind-foot  of  the  Anoplothere  were  in 
equal  number ;  and  the  fossil  specimens  have  shewn  them 
to  be  two  in  both  fore  and  hind  feet,  as  in  the  Ruminants. 
But  the  metacarpus  and  metatarsus,  {m  m,)  instead  of 
consisting  each  of  a  single  '  cannon-bone,'  were  divided 
lengthwise,  the  two  primitively  separate  bones  continuing 
distinct  throughout  life  in  the  Anoplothere.* 

*  This  condition  of  the  metacarpals  and  metatarsals  has  been  observed  in  the 
exceptional  instance  of  the  existing  African  Moschus  aqaatictis,  and  in  an  ex- 
tinct Ruminant  of  the  Sewalik  Hills,  by  Dr.  Falconer,  the  distinguished  eluci- 
dator  of  the  Himalayan  Fossils. 
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Whilst  the  evidence  of  the  Anoplotherium  in  the  eocene 
strata  of  the  Isle  of  Wight  was  the  single  specimen  of  a 
molar  tooth  in  the  collection  of  Mr.  Allan,  some  doubts  were 
entertained  of  the  accuracy  of  its  assigned  locality.  These 
were,  however,  entirely  dissipated  by  the  subsequent  in- 
teresting memoir  on  the  remains  of  the  Anoplotherium  and 
PalaotheHwm  in  the  lower  freshwater  formation  of  Bin- 
stead,  near  Ryde,  by  S.  P.  Pratt,  Esq.,  F.G.S.^  I  have 
since  received  many  corroborative  instances  of  different 
species  of  both  these  kinds  of  ancient  Pachyderms,  from 
the  eocene  deposits  in  Hampshire,  of  which  the  teeth 
figured  in  cuts  176,  177,  and  178,  are  examples.f 

To  the  professed  naturalist,  the  following  definitions, 
applied  by  Ouvier  to  the  extinct  Pachyderms  of  the  Paris 
basin,  according  to  the  Linnaean  forms  in  reference  to  ex- 
isting animals,  must  give  the  most  striking  evidence  of  the 
power  of  reconstruction  of  lost  species  by  the  application 
to  their  fossil  remains  of  the  law  of  organic  correlations. 

"  Genus  Anoplotherium. 

Dentes  44.     Serie  continua. 
Primores  utrinque  6. 

Laniarii  primoribus  similes,  cseteris  non  longiores. 
Molares  28,  utrinque  7.     Anteriores  compressi. 
Posteriores  superiores  quadrati,  inferiores 
bilunati. 
Palmse  et  plantse  didactylse,  ossibus  metacarpi  et 
metatarsi  discretis,  digitis  accessoriis  in  qui- 
busdam. 
1.-4.  commune.    Statura  Asini  minoris,  cauda  cor- 
poris longitudine,  crassissima,  habitu  elongato 
Lutrae.     Verisimiliter  natatorius. 

*  '  Geological  Transactions,*  2nd  Series,  yoI.  iii.  p.  451. 
t  See  '  Geological  Transactions,*  2nd  Series,  vol.  vi.  p.  41. 
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2.  A,  secv/ndarium,  Similis  praecedenti,  sed  statura 
Suis." 

The  common  Anoplothere  was  eight  feet  long,  including 
the  tail,  and  four  feet  and  a  half  without  the  tail ;  the 
body  being  about  as  long  as  that  of  a  common  Ass,  but 
less  elevated  from  the  ground ;  the  height  to  the  withers 
being  probably  little  more  than  three  feet.  The  long  and 
powerful  tail  must  have  formed  the  chief  peculiarity  in  the 
living  animaPs  outward  form,  and  must  have  been  of  the 
same  service  to  it  in  swimming,  as  the  tail  of  the  Coypu 
and  the  Otter.  Cuvier  concludes,  therefore,  that  the  ex- 
tinct aquatic  Herbivore  swam  the  ancient  lakes  of  the 
rising  European  continent,  like  the  Water  Vole  and  the 
Hippopotamus,  in  quest  of  the  succulent  roots  and  stems 
of  aquatic  plants  ;*  but  we  may  pause  and  remark  on  this 
conjecture,  that  the  Anoplothere  possessed  neither  the 
chisel-shaped  incisors  of  the  one  for  gnawing  through  such 
roots  and  stems,  nor  the  great  projecting  tusks  of  the  other 
for  uprooting  and  tearing  them  from  the  soil ;  on  the  con- 
trary, its  small,  equable  and  well-opposed  upper  and  lower 
incisors  would  indicate  that  it  cropped  grass  like  a  horse, 
and  the  close  resemblance  of  the  molars  in  the  pattern  of 
their  grinding  surface  to  those  of  the  Buminants  and  horse 
tribe,  strengthens  the  probability  that  the  Anoplothere 
came  on  land  to  browse  or  graze. 

The  existence  of  many  destructive  Carnivora  at  that 
early  period  of  Mammalian  life  may  partly  explain  the 
advantage  to  the  Anoplotherium  commune  of  its  power  of 
taking  shelter  in  the  water,  especially  as  it  wanted  the 
means  of  rapid  flight  enjoyed  by  some  of  its  congeners  with 
long  and  slender  limbs — as,  for  example,  the  Anoplotherium 

*  ^  II  allait  done  chercher  les  racines  et  les  tiges  succulentes  des  plantes  aqua- 
tiques." — Cuv.  loc.  cit.  torn.  iii.  p.  247. 
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gracile.  It  may  be  more  readily  conceded  that  the  Ano- 
plotherium  cormmme,  by  virtue  of  its  habits  as  a  swimmer 
and  diver,  was  either  clad  with  a  short  close  smooth  coat 
of  hair  like  the  Oapybara  and  Otter,  or  was  half  naked 
like  the  Hippopotamus.  It  is  very  unlikely,  Cuvier  well 
remarks,  that  the  Anoplothere  should  have  been  impeded 
in  its  swimming  by  long  ears;  the  auricles  were  more 
probably  short,  as  in  the  ffippopotamiis,  Oapybara,  and 
other  aquatic  quadrupeds. 

On  the  strength  of  these  analogies,  and  with  the  propor- 
tions demonstrated  by  the  parts  of  the  skeleton,  Cuvier  has 
given  the  subjoined  restoration  of  the  outward  form  of  this 
very  remarkable  extinct  Pachyderm. 


Fig,  180. 


Anoplc^herium  commune. 


A  NOPLOTHERIID*. 


FACHYDBRMATA.  ANOFLOTHERIIDjE. 

Fig.  181. 


Portion  of  lower  jaw,  Didoiun* 


CERVINE  ANOPLOTHERE.    Dichobone  ceevinum. 


Animal  allied  to  the  genua  Motdait,    Pratt,  OeoL  Tisni.,  Second  Seiiea,  vol. 

iii.  p.  451. 
Dkhdbunt  etrvinam,  Owkn,  GeoL  Trana.  Second  Serie«,  »ol,  vi, 

p.  41.    Report  of  Britiah  AaaociatioD, 
1843,  p.  225. 

We  hare  seen  in  the  foregoing  sections  that  the  extinct 
Pachyderms  of  the  Paris  basin,  besides  revealing  forms 
wliich,  as  in  the  case  of  the  Ckaropotamus,  tend  towards 
the  ferine  group  of  Mammalia,  included  other  genera, 
which,  in  the  modifications  of  both  their  dental  and  loco- 
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motive  organs,  deviate  in  another  direction,  and  almost 
complete  the  transition  from  the  Pachydermal  to  the 
Buminant  order. 

Among  these  genera  the  Dichohune  of  Cuvier  is  the  most 
remarkable,  inasmuch  as  the  posterior  molars  (fig.  181,  m  1, 
m,  2,  m,  3,)  begin  to  exhibit  a  double  series  of  cusps,  of  which 
the  external  present  the  crescentic  form ;  and  in  one  species 
(DicAob.  murina,  Guv.,)  the  crescents  are  acute  and  com- 
pressed laterally,  so  that  when  viewed  separately  they 
might  be  mistaken  for  the  teeth  of  a  true  Ruminant.*  In 
the  lower  jaw  of  the  Dichohune  the  penultimate  and  ante- 
penultimate grinders  present  two  pairs  of  cusps,  the  last 
grinder  three  pairs,  of  which  the  posterior  are  small  and 
almost  blended  together,  so  that  when  worn  down  they 
appear  single.  In  this  respect,  as  well  as  in  the  form  of 
the  ascending  ramus  of  the  lower  jaw,  Cuvier,  who  is  not 
prone  to  exaggerated  expressions,  observes  that  the  Dicho- 
btmes  prodigiously  resemble  the  young  Musk-deer. -(• 

This  resemblance  was  well  appreciated  by  Mr.  Pratt,  to 
whom  we  owe  the  discovery  of  the  interesting  extinct 
British  quadruped  which  is  the  subject  of  the  present 
section.  The  species,  it  is  true,  is  represented  by  only  a 
single  fragment  of  the  skeleton,  but  this  is  a  characteristic 
one ;  it  consists  of  the  posterior  half  of  the  left  ramus  of 
the  lower  jaw  with  the  three  true  molar  teeth :  it  was 
found  in  the  lowest  bed  of  the  freshwater  marl  at  Bin- 
stead. 


*  La  position  et  le  nombre  des  pointes  y  {Dichob.)  sont  les  memes  que  dans 
Pespece  precedente ;  mais  les  pointes  sont  plus  aigues  et  comprim^es  lat^ralement, 
ce  que  tend  encore  davantage  a  les  lapproclier  des  molaires  des  Ruminans. — ^  Os- 
semens  Fossiles,*  torn.  iii.  p.  64. 

t  Or  cette  dentition,  cette  forme  de  branche  montante,  cette  grandeur  meme, 
ressemblent  prodigieusement  k  ce  qu^on  observe  dans  les  jeunes  Chevrotains. — 
Ibid.  p.  65. 
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In  the  description  which  Mr.  Pratt  has  given  of  this 
unique  fossil,  figured  in  cut  181,  he  observes,  "  This  jaw  ap- 
pears to  be  closely  allied  to  the  genus  Moschus ;  but  the  loss 
of  the  anterior  portion  renders  it  difficult  to  class  the  fossil 
correctly,  and  the  greater  width  of  the  coronoid  process 
distinguishes  it  from  any  described  species  of  that  order. 
This  circumstance  induced  Cuvier  (to  whom  a  cast  of  the 
specimen  had  been  sent)  to  suppose  it  to  belong  to  the 
genus  Anoplotherium,  and  he  had  named  it  Anoplotherium 
dichohunes;  but  as  it  was  not  possible  to  determine  the 
structure  of  the  fossil  from  an  examination  of  the  cast,  I 
was  induced  to  compare  the  single  tooth  above  mentioned, 
with  the  specimens  of  the  Paris  Pachydermata  preserved 
in  the  Museum  of  Natural  History,  and  also  with  the  jaws 
and  teeth  of  all  the  small  Buminants  in  the  same  collection. 
This  was  done  with  the  assistance  of  M.  de  Blainville,  who, 
after  the  most  careful  examination,  acknowledged  that  it 
was  impossible  to  decide  positively  without  having  a  more 
perfect  jaw ;  and  he  was  induced  to  leave  the  specimen 
amongst  the  Pachydermata,  rather  because  Cuvier  had  so 
placed  it,  than  on  account  of  any  decisive  character.  The 
texture  of  the  tooth  approaches,  in  my  opinion,  nearer  to 
the  Ruminants,  while  the  general  form  of  the  jaw  gives 
it  the  character  belonging  to  the  Anoplotherium.  It  is 
therefore  very  desirable  to  procure  more  perfect  specimens, 
that  this  interesting  question  should  be  determined,  as  it 
is  a  remarkable  circumstance  that  the  teeth  of  two  genera 
so  very  different  should  be  so  closely  allied  in  form.''* 

After  a  close  comparison  of  the  original  specimen,  now 
in  the  Museum  of  the  Geological  Society,  with  the  corre- 
sponding part  of  the  Moschus  moscJiiferus^  with  which  it 
agrees   in   size,    I    find   that   the    grinders    are   relatively 

'^  *■  Geological  Transactions/  Second  Series,  vol.  iii.  p.  453. 
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broader  in  the  fossil,  and  that  the  last  molar  {m  S)  has  the 
third  or  hindmost  tubercle  distinctly  divided  by  a  middle  lon- 
gitudinal fissure,  which  is  not  the  case  in  the  MoscJius,  The 
grinding  surface  is  less  oblique  in  the  fossil  than  in  the 
Musk-deer  or  any  other  Buminant ;  and  the  shape  of  the 
coronoid  process  differs  in  a  still  greater  degree  from 
that  of  the  Moschus  and  other  Ruminants,  and  by  its 
superior  breadth  bespeaks  the  Pachydermal  character  of 
the  fossil  in  question. 

These  differences  forbid  its  association  in  the  same  genus 
with  the  Musk-deer.  On  the  other  hand,  we  perceive, 
both  in  the  structure  of  the  teeth  and  the  form  of  the  jaw, 
a  much  closer  resemblance  between  the  Isle  of  Wight 
fossil  in  question  and  the  genus  DicJiobwm.  But  besides 
being  somewhat  larger  than  the  Dich,  leporinvm^  the 
ascending  ramus  of  the  lower  jaw  differs  in  form  and 
approaches  nearer  to  that  of  the  true  Anoplotherium,  In 
this  family  {AnoplotheriidiE)^  however,  Mr.  Pratt^s  inter- 
esting fossil  indicates  a  new  species,  which  I  have  referred 
to  the  genus  Dichohv/m^  under  the  name  of  Dichohune  cer- 
vinum. 

In  cut  181,  the  upper  figure  gives  a  view  of  the  fossil 
from  the  outside ;  the  lower  figure  a  view  from  the  inside, 
with  an  outline  of  the  impression  left  by  the  jaw  upon  the 
matrix  :  to  the  right  are  given  the  grinding  surface  of  the 
teeth. 


RUMINANTIJ. 


GIGANTIC  IRISH  DEER.     Megaceros 
HibemicuB. 

C^rvm  pUitseerot  atlianmai,  or  Large  IrUh  Deer,     Moltnsux,  Pliil.  Trana^ToL 
lii.,  1697,  p.  465. 
„    /atiilii,  „  „  QoLDFUBS,  Noia  Acta  Acad. 

Nfll.  Cor.  torn.  i.  pt.  u. 
p.  455. 
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Cerfh  bois  g^/antesques^  Cuvibr,  Ossemens  Fossiles,  4to,  1823,  torn.  iv.  p. 

70. 
Fossil  Elk  of  Ireland,  Parkinson,  Organic  Remains,  yoI.  iii.  p.  313,  pi. 

XX.  fig.  ii,  (after  Molyneuce,) 
Cervus  Hibemus^  Drsmajibst,  Mammalogie,  pp.  446,  685. 

Cervus  megaceroSy  Hart,  A  Description  of  the  Skeleton  of  the  Fossil 

Deer  of  Ireland,  8vo.  1830. 
Fossil  Dama  of  Ireland,  Hamilton   Smith,  Synopsis  of  the  Species  of 

Mammalia,  Griffith's  Cuvier,  8vo.,  1827,  p*  306. 
Megaceros  Hibemicus^  Owen,  Report  of  British  Association,  1843)  p. 

237. 

Dr.  Molyneux,  to  whom  we  owe  the  first  account  of 
the  remains  of  the  Gigantic  Irish  Deer,  and  by  whom  they 
were  regarded  as  a  proof  that  the  American  Moose  was 
formerly  common  in  Ireland,  prefaces  his  description  with 
the  following  observation.  "  That  no  real  species  of  living 
creatures  is  so  utterly  extinct  as  to  be  lost  entirely  out  of 
the  world  since  it  was  first  created,  is  the  opinion  of  many 
naturalists ;  and  it  is  grounded  on  so  good  a  principle  of 
Providence  taking  care  in  general  of  all  its  animal  pro- 
ductions, that  it  deserves  our  assent.'*** 

The  numerous  and  incontrovertible,  though  marvellous, 
results  of  modern  Palaeontology,  place  in  a  strong  light  the 
danger  of  such  a  '  petitio  principii,'  or  presumption  of  the 
ways  in  which  the  benefits  of  a  good  Providence  are  dis- 
pensed ;  and  the  fallacy  of  the  conclusion  founded  thereon, 
in  the  present  instance,  is  shown  both  by  the  now  well 
determined  diagnosis  of  the  American  Moose,  whose  di- 
mensions were  much  exaggerated  in  the  earlier  notices 
of  the  wild  beasts  of  the  North  American  colonies, -(•  and 
by  the  exact  comparisons  of  the  osteological  characters 
of  the  Megaceros  with  those  of  all  other  known  Cervine 

*  Philosophical  Transactions,  vol.  xix.  p.  485. 

+  Molyneux  cites  '  Jocelyn's  New  England  Rarities*  as  the  source  of  his 
ideas  regarding  the  American  Moose. 
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animals.  The  great  extinct  Irish  Deer  surpassed  the 
largest  Wapiti,  or  Elk,  in  size,  and  much  exceeded  them 
in  the  dimensions  of  the  antlers.  The  pair  first  described 
and  figured  in  the  '  Philosophical  Transactions,'  measured 
ten  feet  ten  inches  in  a  straight  line  from  the  extreme  tip 
of  the  right  to  that  of  the  left  antler ;  the  length  of  each 
antler  from  the  burr  to  the  extreme  tip  in  a  straight 
line  was  five  feet  two  inches,  and  the  breadth  of  the 
expanded  part,  or  palm,  was  one  foot,  ten  inches  and  a 
half.  Dr.  Molyneux,  after  giving  the  dimensions  of 
the  fossil  head  and  its  noble  attire,  says,  ^'  Doubtless  all  the 
rest  of  the  parts  of  the  body  answered  these  in  due  pro- 
portion C  and  he  infers  the  amount  of  the  superiority  of 
bulk  of  the  great  Irish  Deer  over  the  '  fairest  buck '  ac- 
cordingly. 

Bfccent  discoveries  of  the  entire  skeleton  of  the  Mega- 
ceros  have,  however,  shown  that  the  proportions  of  the 
trunk  and  limbs  to  the  vast  antlers  were  not  the  same  with 
which  we  are  familiar  in  the  existing  Deer  best  provided 
with  these  weapons,  but  that  the  antlers  were  both  abso- 
lutely and  relatively  larger  in  the  great  extinct  species: 
this,  in  fact,  constitutes  one  of  its  best  characteristics,  and 
involves  other  difierences  in  the  form  and  proportions  of 
its  osseous  framework.  One  of  the  modifications  in  the 
skeleton  of  the  Megaceros,  which  relates  to  the  vast  weight 
of  the  head  and  neck,  is  the  stronger  proportions  of  its 
limbs  ;  and  another  and  more  striking  character  is  the  great 
size  of  the  vertebrae  of  the  neck,  which  form  the  column 
immediately  supporting  the  head  and  its  massive  append- 
ages. The  extent  of  these  modifications  may  be  appreciated 
by  the  following  dimensions  of  the  skeleton  of  the  Mega- 
ceros, and  of  that  of  the  great  American  Moose  {Alces 
patmata,  var.  Americana). 
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Megaceros, 

Aloes, 

Ft.    In.    Lin. 

Ft.    In.    Lin. 

6       3       3 

5       0       0 

0      0  5      6       0 

7      0  5      4       6 


Length  of  the  trunk,  from  the  first  rib  to  the ) 

end  of  the  ischium  .        .        .     j 

Height  from  the  ground  to  the  top  of  the ) 

longest  dorsal  spine  .  .  .  ) 
Length  of  fore  leg  from  the  top  of  the  sea- ) 

pula  in  a  straight  line     .        .        .J 

Length  of  hind  leg  from  the  head  of  the  fe- )        .       «       o  ^     i  a       n 

....  t      4      y      o  4     lu      y 

mur  in  a  straight  line  .        .         j 

Circumference  of  fourth  cervical  vertebra     .         1     10      0  10       0 

Span  of  antlers  between  the  extreme  tips.  8      0      0  4      0      0 

The  Elk,  or  Moose,  differs,  in  fact,  from  the  Megaceros 
more  than  any  other  species  of  Gervus^  in  the  greater  pro- 
portional length  of  its  limbs, — due  chiefly  to  the  peculiar 
length  of  the  cannon-bones  (metacarpi  and  metatarsi). 

The  first  tolerably  perfect  skeleton  of  the  Megaceros  was 
found  in  the  Isle  of  Man,  and  was  presented  by  the  Duke 
of  Athol  to  the  Edinburgh  Museum ;  the  figure  in  the 
'  Ossemens  Fossiles,'  tom.  iv.  pi.  viii.  is  taken  from  an  en- 
graving of  this  skeleton  transmitted  by  Professor  Jamieson 
to  Baron  Guvier.  Another  skeleton  was  composed  and  set 
up  by  Dr.  Hart,  in  the  Museum  of  the  Royal  Dublin 
Society,  from  a  collection  of  bones  found  at  Bathcannon 
in  Ireland,  and  this  is  figured  in  his  '  Description  of  the 
Skeleton  of  the  Fossil  Deer  of  Ireland.'  A  third  en- 
graving of  a  foreshortened  view,  by  Professor  Phillips, 
of  the  skeleton  of  the  Megaceros^  from  Waterford,  in 
the  museum  of  the  Yorkshire  Philosophical  Society,  was 
published,  without  description,  by  Mr.  Sunter  of  York ; 
and  this  exhibits  a  more  natural  collocation  of  the  bones, 
than  do  either  of  the  above-cited  figures.  Three  very 
complete  and  well-articulated  skeletons  have  since  been 
added  to  English  collections ;  one  of  these  is  in  the 
British  Museum,  another  in  the  Woodwardian  Museum 
at   Cambridge,   and   a   third   in  the  Hunterian  Museum 
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at  the  Royal  College  of  Surgeons  in  London,  from  which 
I  have  composed  the  figure  engraved  in  cut  182,  and 
which  I  believe  to  convey  an  exact  idea  of  the  port  and 
proportions  of  the  noble  extinct  animal. 

The  antlers  of  the  Megaceros  spring  from  the  extremities 
of  a  strong  transverse  semicylindrical  eminence,  which 
crosses  the  top  of  the  skull  rather  nearer  the  orbits  than 
the  occiput;  the  base  of  each  antler  is  encircled  by  the 
rugged  and  perforated  ridge  or  ring  of  bone  called  the 
'  burr,'  or  '  pearP  (^),  immediately  above  which  the  beam 
sends  forward  the  first  branch,  or  brow-antler  (5r),  which 
is  sometimes  simple — sometimes  expanded  and  biftircate  at 
the  extremity  —  rarely  divided  into  three  points.  The 
beam  or  shaft  (i),  is  usually  subcylindrical,  and  so  con- 
tinues, gradually  enlarging  for  about  one-fourth  the  length 
of  the  entire  antler,  where  it  expands  into  the  broad  and 
massive  subtriangular  plate  of  bone,  called  the  '  palm,' 
which  sends  ofi*  from  six  to  nine,  but  commonly  seven 
branches.  The  first  (b  z\  comes  off  from  the  fore-part,  is 
directed  forwards,  and  usually  inclines  inwards ;  it  answers 
to  the  'bezantler'  in  the  Red-deer.  The  next  branch 
is  sent  off,  like  that  in  the  Fallow-deer,  from  the  back  part 
of  the  palm  a  little  above  or  beyond  the  bezantler;  all 
the  remaining  branches,  usually  five  in  number,  are  con- 
tinued from  the  fore-part  and  the  extremity  of  the  palm. 
The  graceftil  oblique  twist  commencing  in  the  beam  is 
continued  in  the  palm,  so  as  to  turn  its  convex  surface 
obliquely  forwards  and  downwards,  and  its  concave  sur- 
face upwards,  backwards,  and  with  a  slight  inclination 
towards  that  of  the  opposite  antler,  when  the  head  is  car- 
ried in  the  horizontal  position.  The  longest  branches  are 
usually  the  two  which  come  off  beyond  the  bezantler  from 
the  fore-part  of  the  palm  (5);  those  from  the  extremity 
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of  the  palm  are  generally  the  shorteet,  and  curve  in  a 
direction  opposite  to  the  former. 

Camper*  first  recognised  the  well-marked  differences  be- 
tween the  Megaceros  and  the  Elk,  in  the  conformation  of 
the  skull.  The  peculiarly  developed  and  prehensile  upper 
lip  of  the  Elk  is  associated  with  an  unusual  elongation  of 
the  intermaxillaries  and  nasal  apertures,  and  a  shortening  of 
the  nasal  bones ;  but  the  skull  of  the  Megaceros  closely  con- 
forms to  that  of  the  ordinary  deer,  and  more  especially  the 
Bein-deer,  as  Cuvier-f-  has  pointed  out.  The  dentition  of 
the  MegaceroB  displays  the  ordinary  Ruminant  type,  viz. : 
*■  hP-  ^~^'  *"■  f-i=32:  that  is,  there  are  eight  incisors 
in  the  lower  jaw,  and  six  molars  on  each  side  of  both  jaws, 
the  first  three  being  premolars,  the  last  three  true  molars. 
There  are  no  canines  or  their  rudiments  retained  in  either 
sex.J  The  subjoined  figure  of  the  first  true  molar  (fourth 
of  the  series,    counting  back-  p^.  i83, 

wards,)  in  the  upper  jaw,  well 
illustrates  the  peculiar  charac- 
ter of  the  grinding  sur&ce  of  " 
the  molar  teeth  in  a  Euminant 
quadruped ;  the  body  of  the 
tooth  is  divided  into  two  lobes 
(a,  b,)  placed  one  in  front  of 
the  other,  with  the  inner  side 

Upper   molar    of  M^SMOfros,    nsL 

convex,  the  outer  side  concave  aiu. 

or  sinuous  from  a  slight  convexity  at  the  middle  part. 
Each  lobe  is  subdivided  by  a  vertical  cleft,  0,  lined  by 
enamel  and  bent,  with  its  convexity  turned  towards 
the    inner   side    and    its    concavity    towards    the    outer 

*  NoTB  Acta  Acad.  Petropol.  ii.  p.  258.  +  Op.  cit  p.  78. 

J  Thelwoeileriormci«oraof  the  under  jaw  r^iMent  the  lower  CTninei  of  ilie 
horae,  bul  there  are  no  radimentj  of  upper  canineB,  at  Ante  aie  ia  the  Red-deer 
and  Rein-deer. 
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side  of  the  tooth.  The  concavities  and  convexities  are 
reversed  in  the  grinders  of  the  lower  jaw.  The  sum- 
mit of  each  lobule,  or  division  of  the  lobe,  thus  pre- 
sents a  crescentic  figure,  and,  when  worn  by  mastica- 
tion, exposes  a  body  of  dentine  (od,  id,)  with  a  raised 
border  of  enamel,  coated  thinly  by  cement.  The  cres- 
centic fissures  (^,  e)  between  the  lobules,  are  filled  partly 
by  cement,  partly,  in  the  recent  Ruminant,  by  masticated 
food  ;  and  when  the  tooth  is  much  worn,  they  are  divided 
from  each  other,  and  separately  inclosed  by  a  crescentic 
island  of  enamel:  the  entire  circumference  of  the  com- 
plex molar  being  also  invested  by  a  coat  of  enamel  and  a 
thinner  layer  of  cement. 

In  the  Megaceros  the  inner  lobules  (id)  are  thicker 
transversely  than  in  the  Aurochs,  the  crescentic  enamel 
islands  are  narrower  and  more  simple,  and  the  cemental 
cavity  of  each  is  continued  into  the  other  until  a  later 
period  of  attrition.  In  the  Elk,  the  central  crescents  inter- 
communicate for  a  still  longer  period,  and  the  crown  of  the 
molar  is  cleft  by  a  crucial  incision.  There  is  a  small 
accessory  column  (d)  at  the  internal  interspace  of  the  lobes 
of  the  tooth  in  both  Alces  and  Megaceros,  which  is  not  pre- 
sent in  the  Rein-deer ;  but  it  is  confined  to  the  base  of  the 
fissure,  not  developed  to  such  a  length  as  in  the  molars  of 
the  Aurochs  and  other  Bovida.  With  regard  to  the  pre- 
molars, which  may  be  compared  to  a  single  lobe  of  the 
true  molars,  the  central  crescentic  island  of  enamel  is 
more  complex  than  in  the  Aurochs,  the  inner  border 
forming  a  fold  near  its  back  part  which  extends  to  the 
outer  border.  In  the  lower  jaw  the  first  and  second  pre- 
molars are  relatively  larger  and  more  complex  than  in  the 
Aurochs.  I  have  been  led  into  these  details  on  account 
of  the  close  correspondence  in   size  between  the  teeth  of 
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the  Megaceros  and  those  of  the  large  fossil  Bovine  quad- 
rupeds.  The  differences  may  seem  slight,  but  they  are 
constant  and  serve  to  distinguish  the  species :  they  deter- 
mine, for  example,  the  fossil  fragment  of  the  upper  jaw 
with  the  molar  teeth  from  Kenf  s  Hole,  now  in  the  British 
Museum,  which  fragment  has  been  reduced  to  its  present 
form  by  the  teeth  of  the  extinct  Hyoffia^  to  belong  to  the 
Cervus  megaceros^  and  thus  establish  the  high  antiquity  of 
that  extinct  species. 

The  great  proportional  size  of  the  cervical  vertebrsB  of 
the  Megaceros  has  been  already  noticed  :  the  atlas  appears 
like  a  second  occipital  bone,  but  exceeds  that  cranial  verte- 
bra in  breadth.  The  extraordinary  development  of  the 
muscular  part  of  the  neck  is  indicated  by  the  massive  pro- 
cesses, especially  of  the  five  vertebrae  which  follow  the 
axis ;  and  the  thick  frill  neck,  which  is  so  characteristic  a 
feature  in  the  Stag,  must  have  been  still  more  remarkable 
in  the  living  Megaceros.  The  cervical  vertebrae  of  the 
female  were  one  third  smaller  than  in  the  male.  The 
dorsal  vertebrae  are  thirteen  in  number,  and  the  anterior 
ones  are  remarkable  for  the  length  of  the  spinous  processes 
(fig.  182,  d)  which  gave  attachment  to  the  elastic  ligaments 
supporting  the  head :  those  of  the  third,  fourth,  and  fifth 
dorsals  rise  to  a  foot  in  height. 

The  six  lumbar,  the  sacral,  and  the  caudal  vertebrae, 
closely  agree  with  those  parts  in  the  existing  Deer.  The 
sternum  consists  of  seven  bones,  including  the  xiphoid;  they 
become  broader  and  flatter  to  the  sixth,  which  measures 
five  inches  across. 

The  bones  of  the  extremities  more  resemble  those  of  the 
Rein-deer  than  the  Elk,  but  are  relatively  stronger  in  pro- 
portion to  their  length  than  in  any  existing  species  of 
Cervm.     In  fig.  182,  sc  is  the  scapula  or  blade-bone;   k, 

oo2 
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the  humerus  or  arm-bone ;  rd^  the  radius  or  bone  of  the 
fore-arm  :  «*,  the  olecranon  or  process  of  the  ulna,  answering 
to  the  bone  of  the  elbow,  and  which  in  Ruminants  is  anchy- 
losed  to  the  radius  ;  mc,  is  the  metacarpal  or  cannon-bone 
of  the  fore-leg ;  joA  1,  2,  3,  the  three  toe-bones  or  phalanges 
of  the  hoof. 

In  all  Deer,  besides  the  two  toes  corresponding  to  the 
third  and  fourth  in  the  pentadactyle  foot, — the  metacarpals 
of  which  are  blended  together  to  form  the  cannon-bone, 
whose  bifiircate  lower  end  supports  the  two  hoofs  or  divi- 
sions of  the  cloven  foot, — there  are  rudiments  of  the  second 
and  fifth  toes,  which  appear  externally  as  the  two  small  pos- 
terior supplemental  hoofs,  ds.  In  the  Rein-deer  both  the 
upper  and  the  lower  ends  of  the  rudimental  metacarpals  of 
these  abortive  toes  are  present  in  the  skeleton,  the  interme- 
diate part  being  absent.*  I  have  recognised  the  upper  end 
of  the  metacarpal  of  the  inner  or  second  rudimental  toe  in 
a  collection  of  the  bones  of  a  Megaceros  carefully  removed 
from  subturbary  shell-marl  near  Limerick.  They  are  slender 
pointed  styles,  about  three  inches  in  length ;  articulated 
to  the  bone  formed  by  the  confluent  trapezoid  and  os 
magnum,  and  to  a  rough  surface  on  the  inner  and  posterior 
angle  of  the  upper  end  of  the  cannon-bone  :  a  more  exten- 
sive rough  surface  on  the  outer  and  posterior  angle  would 
indicate  that  the  proximal  end  of  the  fifth  or  outer  meta- 
carpal had  likewise  existed,  and  of  larger  size,  in  the  perfect 
skeleton. 

The  intermediate  parts  of  both  rudimental  metacarpals 
are  wanting,  as  in  the  Rein-deer ;  but  the  phalanges  sup- 
porting the  small  spurious  hoofs  have  been  recovered,  and 
are  represented  in  fig.  182.  The  middle  phalanx  is  subcom- 
pressed,  square,    about   an   inch   in   length  ;    the   ungual 

•  Cuvier,  loc.  cit.  p.  18. 
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phalanx  longer,  rough,  and  rounded  at  the  end :  there  are 
two  strong  sesamoids  hehind  each  division  of  the  distal  end 
of  the  cannon-bone.  In  the  Elk  the  upper  end  of  the  inner 
supplemental  metacarpal  is  not  an  inch  in  length  ;  but  the 
lower  end  of  the  metacarpal  of  each  of  the  spurious  hoofs  is 
two-thirds  the  length  of  the  cannon-bone.  In  the  hind 
leg  of  fig.  182,  f  marks  the  femur  or  thigh-bone ;  if,  the 
tibia  or  leg-bone ;  <?,  the  calcaneum,  heel-bone  or  hock ; 
m  f,  the  metatarsus  or  hind  cannon-bone  ;  d  s,  the  spurious 
hoofs.  Both  metacarpal  and  metatarsal  cannon-bones  are 
much  less  deeply  indented  longitudinally  in  the  Megaceros 
than  in  the  Rein-deer. 

Molyneux,  who  knew  the  Moose  of  North  America 
only  by  the  vague  and  exaggerated  notices  of  Jocelyn, 
but  who  had  seen  the  antlers  of  the  Swedish  Elk,  accu- 
rately points  out  the  difference  between  them  and  those 
of  the  Megaceros  in  their  much  smaller  size,  in  the  great- 
est expansion  of  the  palm  being  nearest  the  head,  and 
"the  smaller  branches  not  issuing  forth  from  both  edges 
of  the  horns,  as  in  ourSy  but  growing  along  the  upper  (an- 
terior) edge  only."*  To  these  differences  must  be  added 
the  absence  of  the  brow-antlers  in  the  Elk,  and  the  great 
breadth  and  subdivision  of  tha  branch  answering  to  the 
bezantler,  which,  in  the  Elk  (fig.  192),  forms  rather  a 
division  of  the  palm. 

The  antlers  of  the  great  Wapiti  differ  from  those  of  the 
Megaceros  in  having  no  palm,  the  cylindrical  figure  prevail- 
ing throughout  all  the  ramifications.  The  Rein-deer  differs 
in  the  superior  length  and  ramification  of  the  brow-antlers 
(fig.  197),  and  in  the  greater  length  and  different  mode  of 
branching  of  the  beam,  which  is  smooth  and  subcompressed. 
But  the  male  Rein-deer  is  that  existing  species  in  which 

*  Loc.  cit  p.  503. 
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the  relative  size  of  the  antlers  to  the  body  comes  nearest  to 
the  peculiar  proportions  of  those  appendages  in  the  Mega- 

ceros. 

The  brow-antler,  and  the  expansion  of  the  beam  into  a 
palm,  brings  the  Megaceros^  as  Colonel  Hamilton  Smith 
first  showed,  into  that  group  of  the  Cervine  family  to 
which  the  Fallow-deer  belongs, — this  species  being,  perhaps, 
the  nearest  existing  representative  of  the  gigantic  extinct 
species;  but  in  the  Fallow-deer,  (fig.  191)  all  the  branches 
above  the  bezantler  {iz)  are  sent  ofi*  from  the  posterior  mar- 
gin and  end  of  the  palm,  while  in  the  Megaceros  they  are  all, 
with  one  exception,  sent  off  from  the  anterior  and  terminal 
margin.  The  brow-antler  (5r)  in  the  Fallow-deer  is  always 
simple,  cylindrical,  and  pointed;  in  the  Megaceros  it  is 
often  expanded  and  sometimes  bifurcate  at  the  end,  but 
never  so  long  or  so  ramified  as  in  the  Rein-deer.  With 
justice,  therefore,  might  Cuvier,  who  had  pursued  the  com- 
parison of  the  antlers  through  all  the  known  species  of  Deer, 
affirm  that  ''  the  inspection  of  the  head  and  antlers  alone  of 
the  '  Cerf  k  bois  gigantesques  ^  suffices  to  assure  us  that  it 
is  an  extinct  animal,  Uke  the  long-headed  Rhinoceros,  the 
little  Hippopotamus,  the  Elephant  with  long  tusk-sockets, 
and  the  gigantic  Tapir,*  which,  if  they  belong  to  known 
genera,  are  not  the  less  unknown,  as  species,  on  the  actual 
surface  of  the  earth."  -(• 

In  fact,  the  antlers  of  the  great  Irish  Deer,  combining 
some  of  the  characters  of  those  of  the  Elk,  the  Rein-deer, 
and  the  Fallow,  with  others  peculiar  to  themselves,  compel 
the  zoologist,  guided  by  the  principles  so  admirably  wrought 
out  by  Colonel  Hamilton  Smith  {  for  the  subgeneric  ar- 

*  Now  known  as  the  still  more  extraordinary  Dinothere,  of  which  not  only  the 
species  but  the  genus  has  passed  away. 
t  Op.  cit.  p.  82. 
X  Griffith's  Cuvier,  8vo.  vol.  iv.  1827. 
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rangement  of  the  extensive  and  diversified  species  of  the 
great  Linnsean  genus  Gervus^  to  regard  the  subject  of  the 
present  section  as  the  type  of  a  distinct  subgenus,  for 
which  the  term  Megaceros^  originally  applied  by  Dr.  Hart 
as  the  '  nomen  triviale'  of  the  extinct  species,  may  be 
retained,  as  indicative  of  the  most  striking  and  charac- 
teristic feature  of  the  antlers,  viz.,  their  great  proportional 
size. 

The  weight  of  the  skull  and  antlers  of  the  Megaceros  in 
the  Museum  of  the  College  of  Surgeons  in  London,  is 
seventy-six  pounds  avoirdupoise :  that  of  the  skull  and 
antlers  of  the  specimen  in  the  Royal  Dublin  Society  is 
eighty-seven  pounds,  avoirdupoise.  The  average  weight  of 
the  skull,  without  the  horns  or  lower  jaw,  is  five  pounds 
and  a  quarter.  From  the  identity  of  texture  of  these 
enormous  cranial  weapons  with  those  of  the  Deer-tribe,  and 
from  the  development  of  the  burr  at  the  base,  we  may 
infer  that  the  large  bloodvessels,  shown  by  their  impres- 
sions  to  haye  been  spread  so  richly  over  the  surface  of  the 
antlers  during  the  period  of  growth,  were  ultimately  oblite- 
rated, and  that  the  antler,  then  losing  its  vitality,  was  un- 
dermined by  the  absorbent  process,  and  cast  off.  Such 
shed  antlers,  showing  the  characteristic  convex  surface  of 
the  detached  base  beneath  the  burr,  have  been  frequently 
found  in  Ireland.  Dr.  Hart  has  noticed  them  in  his  tract 
above  cited,  and  the  base  of  one  in  the  British  Museimi  is 
figured  in  cut  194.  It  cannot  be  doubted  but  that  the 
growth  and  shedding  of  the  antlers  of  the  Megaceros, 
obeyed  the  same  periodical  law  as  do  those  of  all  existing 
deer :  but,  when  we  reflect  that  between  sixty  and  seventy 
pounds'  weight  of  osseous  matter  was  annually  thrown  out 
by  the  carotids  in  the  course  of  three  or  four  months,  we 
may  well  exclaim,  with  Bedi,  "  Maxima  profectb  admira- 
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tione  dignum  est  tantam  molem  ramorum  tarn  brevi  tem- 
pore quotannis  renasci  et  crescere."  * 

It  is  true,  indeed,  that  these  antlers  were  subject  to  the 
periodical  variations  of  size  and  form  which  occur  in  the 
existing  species  of  Deer,  and  which  Mr.  Bell  has  illustrated 
at  pp.  400  and  404  of  the  '  History  of  British  Quadrupeds,^ 
in  the  instances  of  the  B»ed-deer  and  Fallow-deer. 

A  corresponding  suite  of  antlers  of  the  Megaceros  from 
their  first  appearance  in  the  young  animal,  has  not  yet  been 
recovered,  the  smaller  and  simpler  specimens  probably  not 
attracting  the  same  attention  as  the  larger  antlers.  It  is, 
however,  extremely  desirable  that  such  specimens  should  be 
collected  and  preserved  whenever  they  may  be  met  with. 
The  three  best-marked  varieties  which  have  come  under  my 
notice,  and  which  appear  to  indicate  progressive  epochs  in 
the  age  of  the  animal,  are  those  of  which  figures  are  sub- 
joined. 


FHg.  184. 


Fig.  1 85. 


Fig.  186. 


Megaceros  Hihemicus. 


•  ( 


Experimenta  circa  res  diversas  naturales,'  12mo.,  1675,  p.  156.  The  wonder 
of  the  great  Italian  physiologist  was  excited  by  the  comparatively  insignificant 
phenomena  in  the  Red-deer,  which,  in  the  course  of  about  ten  weeks,  developes 
its  antlers,  weighing  about  four  and  twenty  pounds. 
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The  first  (fig.  184)  which  apparently  corresponds  with 
the  state  of  the  antlers  at  the  fourth  year  in  the  Fallow- 
deer,*  is  five  feet  in  length,  and  fourteen  Inches  across  the 
palm:  it  presents  a  simple  cylindrical  and  pointed  brow- 
antler  (br) ;  a  short  and  simple  bezantler  (hz) ;  the  hind 
branch  almost  straight,  and  only  two  long  branches  from  the 
fore-part  of  the  palm,  which  terminates  in  three  short 
straight  obtuse  points,  the  middle  being  the  longest.  The 
second  figure  (fig.  185)  shows  an  expansion  and  flattening 
of  the  brow-antler,  an  elongation  of  the  bezantler  and  of  the 
anterior  branches  of  the  palm,  and  the  prolongation  of  the 
three  terminal  points  into  branches :  the  total  number  of 
branches  being  eight.  The  length  of  the  antler,  following 
the  curve,  is  six  feet ;  the  greatest  breadth  of  the  palm 
fifteen  inches.  This  form  of  antler  corresponds  with  that 
at  the  fifth  year  in  the  Fallow-deer.  In  the  third  figure, 
(fig.  186,)  the  brow-antler  is  expanded  and  biftircate  ;  the 
bezantler  is  likewise  expanded  and  divided  into  two  points, 
but  this  is  a  very  rare  variety.  It  is  shown  on  the  right 
side  in  a  pair  of  antlers  in  the  Hunteriau  Museum,  and  in 
both  antlers  of  the  remarkably  fine  skeleton  in  the  Museum 
of  the  Eoyal  Dublin  Society.  The  palm  is  much  increased 
in  breadth  and  sends  off  six  branches  besides  the  posterior 
one,  the  number  of  points  in  this  antler  being  eleven.  The 
length  of  the  antler  following  its  curve,  is  seven  feet ;  the 
breadth  of  the  palm  thirty  inches.  Such  an  antler  would 
indicate  the  Megaceros  to  have  reached  the  prime  of  its 
age,  like  the  '  crowned  Hart '  of  the  seventh  or  eighth 
year.  The  antlers  of  the  Megaceros,  which  retain  the 
same  expanse  of  palm  with  shorter  branches,  especially  the 
terminal  ones,  have  probably  belonged  to  older  animals 
when  the  reproductive  force  was  on  the  decline. 

*  '  Bellas  Quadrupeds,*  p.  404,  the  middle  figure. 
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The  dimensions  given  may  be  regarded  as  the  average 
size  of  antlers  having  the  characters  above  described  :  the 
palm  is  most  subject  to  variation  in  regard  to  its  breadth, 
the  two  antlers  of  the  same  pair  rarely  agreeing  in  this 
respect.  In  one  pair,  showing  the  second  character  de- 
scribed, I  have  seen  the  right  antler  with  a  palm  twelve 
inches  broad,  and  the  left  with  one  sixteen  inches  broad.  In 
a  pair  in  the  Hunterian  Museum,  showing  the  third  cha- 
racter, the  left  palm  is  nineteen  inches  across,  the  right 
twenty-three  inches;  but  the  palm  sometimes  attains  the 
breadth  of  three  feet.  When  circumstances  have  favoured 
such  unusually  full  development  of  the  antlers,  it  is  some- 
times associated  with  modifications  which  increase  the 
strength  of  the  supporting  beam.  There  is  an  example  of 
this  kind  in  the  skull  and  antlers  of  a  noble  Megaceros 
which  are  fixed  over  the  entry  to  the  hall  of  the  ancient 
Manor-house  of  Knowle,  near  Sevenoaks,  Kent :  the  cir- 
cumference of  the  basal  ridge  or  '  burr '  is  sixteen  inches ; 
a  strong  ridge  is  developed  from  the  whole  under  part  of 
the  beam,  and  is  continued  into  a  short-pointed  snag, 
above  which  the  beam  begins  to  expand  into  the  palm. 

Having  noticed  the  principal  varieties  of  the  antlers  of 
the  Megaceros  depending  upon  age  or  individual  peculi- 
arities, I  may  briefly  advert  to  the  facts  which  elucidate  the 
relation  of  the  antlers  to  the  sex  of  the  great  extinct  Cer- 
vine animal.  In  the  existing  species  of  the  Deer-tribe,  the 
frontal  furniture  is  peculiar  to  the  males,  with  the  excep- 
tion of  the  Rein-deer,  and,  occasionally,  the  Elk ;  natural- 
ists were  therefore  interested  in  ascertaining  whether  the 
Megaceros  pushed  its  afl^ity  to  those  large  existing  species 
by  the  development  of  antlers  in  the  female  sex. 

Mr.  Maunsell,  in  a  letter  quoted  by  Dr.  Hart,  descrip- 
tive of  the  discovery  of  numerous  remains  of  the  Megaceros 
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in  shell-marl  at  RsthcannoD,  ^-  '87. 

observes  that  "of  eight  heads 
which  we  found,  none  were 
without  antlers ;  the  variety 
in  character,  also,  was  such 
as  to  induce  me  to  imagine, 
that  possibly  the  females 
were  not  devoid  of  these  ap- 
pendages." * 

Cuvier  was  of  the  same 
opinion,  and  he  thought  that 
the  Megaceros  in  this  re- 
spect might  resemble  the 
Rein-deer,  To  this  conclu- 
sion, also,  Di.  Hart  is  much 
disposed  to  subscribe,  from 
having  observed  that  these 
parts  presented  differences 
in  ^ze  and  strength,  which 
appear  not  to  be  dependant 
on  difference  of  age ;  and  he 
cites  an  example  of  the  skull  of  the  Megaceros,  with  teeth 
much  worn  down,  in  which  the  antlers  were  less  expanded 
and  one-sixth  less  than  those  belonging  to  aa  evidently 
younger  individual,  and  which,  therefore,  he  concluded 
might  not  unlikely  be  the  male,  and  the  older  specimen 
the  female.  But  in  all  Deer,  the  antlers,  when  the  animal 
has  passed  its  prime,  begin  to  be  shorn  of  those  feir  pro- 
portions that  characterise  the  vigour  of  life ;  and  the  di- 
minished size  of  the  antlers  of  the  aged  skull  of  the  Mega- 
ceros in  Trinity  College,  diows  that  their  development  in 

•  '  Descripljon  of  (be  Skeleton  of  ihe  Fossil  Deer  of  Ireland,  Cercut  megacenitt 
by  JotiD  Hut,  Ac  8vo.  1830,  p.  IS. 


Skull  of  Female  Megacero«,  jlh  oat. 
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the  extinct  Deer  followed  the  same  laws  which  govern  the 
succession  of  the  antlers  in  the  existing  species. 

The  first  direct  evidence  on  this  point  was  adduced  by 
Professor  Phillips,  who,  in  reporting  on  a  donation  to  the 
Yorkshire  Philosophical  Society  by  G.  L.  Fox,  Esq.,  of  a 
rich  collection  of  remains  of  the  Megaceros  from  near 
Waterford,  states ;  "  There  is  among  the  specimens  the 
head  of  a  female  without  horns.''*  I  owe  chiefly  to  the 
kind  interest  which  the  Earl  of  Enniskillen  has  been 
pleased  to  take  in  the  researches  connected  with  the  pre- 
sent work,  the  opportunity  of  examining  three  skulls  of 
the  Megaceros,  which,  evidently  mature  by  their  size  and 
state  of  dentition,  and  without  a  trace  of  the  pedestal  or 
place  whence  antlers  could  have  been  shed,  must  be  con- 
cluded to  have  belonged  to  the  female  sex.  One  of  these 
is  the  subject  of  cut  187. 

They  very  nearly  equal  in  length  the  skull  of  the  male ; 
but  the  occipital  bones,  and  especially  the  condyles,  are 
smaller,  the  transverse  eminence  at  the  back  part  of  the 
frontal  is  wanting,  and  in  its  place  there  rises  a  longitu- 
dinal prominence  (fig.  188,  a,)  from  the  posterior  half  of 
the  frontal  suture,  like  the  median  prominence  in  the  skull 
of  the  Giraflfe.  The  supraorbital  foramen  is  as  large  as  in 
the  skull  of  the  male  ;f  the  preorbital  vacuity  (fig.  187,  S,) 
is  somewhat  larger  than  I   have  usually  found  it  in  the 

*  'Report  of  the  Yorkshire  Philosophical  Society,'  1836. 

+  Dr.  Hdrt,  in  his  description  of  the  skeleton  of  the  Megaceros,  says  (p.  19) 
^'  There  is  a  depression  on  each  side  in  front  of  the  root  of  the  antler  and  over  the 
orbit  capable  of  lodging  the  last  joint  of  the  thumb,  at  the  bottom  of  which  is  the 
superciliary  hole,  large  enough  to  giye  passage  to  an  artery  proportioned  to  the 
size  of  the  antler.'*  Thb  foramen,  however,  is  equally  large  in  the  female.  I 
have  injected  the  skull  of  a  Fallow-deer  with  the  antlers  *  in  velvet ;'  they 
were  supplied  by  two  large  branches  sent  off  from  the  external  temporal  ar- 
tery, where  it  passes  behind  the  orbit:  doubtless,  the  arteries  of  the  antlers  had 
as  little  connection  with  the  cavity  of  the  orbit,  or  its  superior  perforation  in  the 
Meffooeros, 
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Skdl  of  Female  Megacenw,  ^th  nat. 


antlered  sex.  The  cervical  vertebrsB  are  of  nearly  equal 
len^h  Tvitli  those  in  the  male,  but  are  less  by  one-third  in 
breadth,  and  the  dorsal  spines  are  one-third  shorter ; 
these  modifications  obviously  relate  to  the  non- development 
of  the  antlers  in  the  female  sex. 

Is  there  any  evidence,  it  may  be  asked,  that  the  Me- 
gaceros  coexisted  with  the  human  race,  or  that  its  ex- 
tinction was  the  result  of  man's  hostility!  Dr.  Molyneux* 
says  that  its  extinction  in  Ireland  has  occurred  "  so  many 
ages  past,  as  there  remains  among  us  not  the  least  record 
in  writing,  or  any  manner  of  tradition,  that  makes  so  much 
as  mention  of  its  name ;  as  that  most  laborious  enquirer 
into  the  pretended  ancient,  but  certainly  fabulous,  history  of 
this  country,  Mr.  Roger  O'Flaherty,  the  author  of  Ogygia, 
has  lately  informed  me." 

The  term  sketch  in  the  romance  of  the  Niehelungen, 
written  in  the  13th  century,  and  there  applied  to  one  of 
the  beasts  slain  in  a  great  hunt  a  few  hundred  years  before 
that  time  in  Germany,  has  been  cited  by  Groldfuss,  and 
subsequently  by  other  naturalists,  as  probably  signifying 

■  Plii].  Trans.  lii.  p.  490. 
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the  Megaceros^  jnst  as  the  'halb-wolf  of  the  same  '  Lied/ 
has  been  conjectured  to  be  the  Hytena, 

The  total  silence  of  Osesar  and  Tacitus  respecting  such 
remarkable  animals,  renders  their  existence  and  subsequent 
extirpation  by  the  savage  natives  a  matter  of  the  highest 
improbability ;  and  it  has  been  well  observed  by  Dr.  Buck- 
land  that  ^'  the  authority  of  the  same  romance  would 
equally  establish  the  actual  existence  of  giants,  dwarfs,  and 
pigmies,  of  magic  tarncaps — the  using  of  which  would 
make  the  wearer  become  invisible — and  of  fire-dragons, 
whose  blood  rendered  the  skin  of  him  who  bathed  in  it  of 
a  horny  consistence,  which  no  sword  or  other  weapon  could 
penetrate.'' 

Some  appearances  in  the  bones  themselves  of  the  Me- 
gaceros,  and,  perhaps,  an  undue  confidence  in  the  vague 
statements  of  their  discovery,  with  remains  of  the  existing 
deer,  hog,  and  sheep,  in  peat  bogs,  have  led  to  the  opinion 
that  the  Gigantic  Deer  existed  within  the  time  of  man. 
Dr.  Hart  cites  the  fact  of  the  discovery  of  a  human  body 
in  gravel,  under  eleven  feet  of  peat,  soaked  in  the  bog- water, 
which  was  in  good  preservation,  and  completely  clothed  in 
antique  garments  of  hair,  which,  it  had  been  conjectured, 
^  might  be  that  of  our  fossil  animal.'  But  if  any  Megaceros 
had  perished,  and  left  its  body  under  the  like  circumstances, 
its  hide  and  hair  ought  equally  to  have  been  preserved. 
Except,  however,  the  soUtary  instance  of  fat  or  adipocere 
in  the  shaft  of  one  of  the  bones  discovered  by  Archdeacon 
Maunsell,  not  a  particle  of  the  soft  parts  of  the  animal 
seems  ever  to  have  been  found.  Dr.  Hart  conceives  that 
"  more  conclusive  evidence  on  this  question  is  derived  from 
the  appearance  exhibited  by  a  rib,  in  which  he  discovered 
an  oval  opening  near  its  lower  edge,  with  the  mar^  de- 
pressed on  the  outer,  and  raised  on  the  inner  surface,  round 
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Fig.  189. 


Perforated  rib  of  the  Megaceros,  from  Hart^s  Memoir. 

which  there  is  an  irregular  effusion  of  callus.^^*  "This 
opening/'  he  says,  "  appears  evidently  to  have  been  pro- 
duced by  a  sharp-pointed  instrument,  which  did  not  pene- 
trate so  deep  as  to  cause  the  animal'^s  death,  but  which 
probably  remained  fixed  in  the  opening  for  some  length 
of  time  afterwards;  in  fact,  such  an  efffect  as  would  be 
produced  by  the  head  of  an  arrow  remaining  in  a  wound 
after  the  shaft  was  broken  oSy — Op.  cit.  p.  29. 

But  a  conical  arrow-head,  with  a  base  one  inch  in  dia- 
meter, sticking  in  a  rib  with  its  point  in  the  chest,  must 
have  pierced  the  contiguous  viscera,  and,  rankling  there, 
have  excited  rapid  and  fatal  inflammation.  The  evidence 
of  the  healing  process  in  the  bone,  would  rather  show  that 
the  instrument  which  pierced  the  rib,  had  not  been  left 
there  to  impede  the  operations  of  the  '  vis  medicatrix 
natursD.''  A  pointed  branch  of  the  formidable  antler  is  as 
well  suited  to  inflict  such  a  wound,  as  the  hypothetical 
arrow ;  and  if  the  combative  instincts  of  the  rutting  Stag 

*  Dr.  Hart^s  '  Description,'  &c.,  p.  21.    Dr.  Hart  giyes  the  following  analysis 
by  Dr.  Stokes  of  the  rib  of  a  Megaceros : — 

Animal  matter 42*87 

Phosphates,  with  a  trace  of  fluate  of  lime         .        .        .  43*45 

Carbonate  of  lime 9*14 

Oxides 1*02 

Silica 1*14 

Water  and  loss 2*38 

100*00 
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rightly  iodicate  the  circamBtances  under  which  the  wound 
of  the  Megaceros  was  inflicted,  they  wonld  be  those  which 
best  accord  with  the  actual  evidence  of  recovery  from  it. 

The  Earl  of  EDoiskillen  has  transmitted  to  me  Bpecioiens 
of  carpal  and  tarsal  bones  of  the  Megaceros  diseased  with 
exostosis ;  and  there  is  in  his  Lordship's  coUectioD  a  lower 

mg.  190. 


lowei  jaw  of  the  Mfgaeetm,  fram  Bbctl-mu'l,  Ireland. 


jaw  of  the  same  extinct  species,  from  which  a  large  part  of 
the  outer  wall  has  exfoliated,  probably  in  consequence  of 
a  blow  received  in  combat  at  the  mtting-season ;  a  con- 
siderable amount  of  new  irregular  osseous  matter  has  been 
formed  to  replace  the  lost  portion  of  bone.  Cnt  190 
gives  a   fignre   of  this   interesting  example  of  primssval 


To  my  enquiries  as  to  the  places  whence  the  numeroua 
specimens  of  the  Megaceros  which  I  have  examined  in 
travelling  through  both  North  and  South  of  Ireland,  had 
been  obtained,  the  reply  was  usually  from  such  or  such  a 
bog ;  but  I  met  with  no  person  who  had  seen  them  !n  the 
peat  itself.  In  every  case  where  more  definite  information 
was  afforded  by  an  eye-witness  of  their  discovery,  it  ap- 
peared that  the  antlers  and  bones  had  been  dug  out  of 
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the  lacustrine  shell-marl  beneath  the  peat  or  bog  earth. 
The  most   instructive  and  precise  account  of  the  situ- 
ation in  which  the  remains  of  the  Megaceros  have  been, 
found  in  Ireland,  is  contained  in  the  '  Philosophical  Trans- 
actions,"*  vol.  xxxiv.  p.  122,  in  a  letter  from  Mr.  James 
Kelly,  dated  Downpatrick,  Dec.  22nd,  1726.     He  says, 
"  For  the  first  three  feet  we  met  with  a  fiizzy  kind  of  earth, 
that  we  call  moss,  proper  to  make  turf  for  fuel ;  then  we 
find  a  stratum  of  gravel  about  half  a  foot ;  under  which, 
for  about  three  feet  more,  we  find  a  more  kindly  moss, 
that  would  make  a  more  excellent  fuel ;  this  is  all  together 
mixed  with  timber,  but  so  rotten  that  the  spade  cuts  it  as 
easily  as  it  does  the  earth.     Under  this,  for  the  depth  of 
three  inches,  we  find  leaves,  for  the  most  part  oaken,  that 
appear  fair  to  the  eye,  but  will  not  bear  a  touch.     This 
stratum  we  find  sometimes  interrupted  with  heaps  of  seed, 
which  seem  to  be  broom  or  fiirze  seed  ;  in  other  places  in 
the  same  stratum  we  find  sea-weed,  and  other  things  as 
odd  to  be  at  that  depth.     Under  this  appears  a  stratum  of 
blue  clay,   half  a  foot   thick,  fully  mixed   with   shells; 
then  appears  the  right  marl,  commonly  two,  three,  or  four 
feet  deep,  and  in  some  places  much  deeper,  which  looks 
like  buried  lime,  or  the  lime  that  tanners  throw  out  of 
their  lime-pits,  only  that  it  is  fully  mixed  with  shells, — 
such  as  the  Scots  call  '  fresh- water  wilks.'     Among  this 
marl,  and  often  at  the  bottom  of  it,  we  find  very  great 
horns,  which  we,   for  want  of  another  name,  call  '  Elk- 
horns.'     We  have  also  found  shanks  and  other  bones  of 
these  beasts  in  the  same  place.'' 

The  head  and  antlers,  described  and  figured  by  Molyneux 
in  the  '  Philosophical  Transactions'  for  1697,  lay  about  five 
feet  under  ground :  "  the  first  pitch  was  of  earth,  the  next 

H    H 
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two  or  three  feet  of  turf,  and  then  followed  a  sort  of  white 
marl,  where  they  were  found." 

Dr.  Buckland  states,  on  the  authority  of  Mr.  Weaver, 
that  the  bones  and  antlers  of  the  Megaceros  which  were 
found  in  the  bog  of  Kilmegan,  near  Dundrum,  in  the 
county  of  Down,  "  lay  at  the  bottom  of  the  peat  between 
it  and  a  bed  of  shell-marl,  resting  upon,  or  being  merely 
impressed  in  the  marl,  which  is  composed  of  a  bed  of  fresh- 
water shells,  from  one  to  five  feet  thick,  and  must  have 
been  formed  while  the  bog  was  a  shallow  lake.*" 

The  first  specimen  of  the  Megaceros  discovered  in 
England  consisted  of  a  skull  and  antlers  dug  from  the 
depth  of  six  feet  out  of  a  peat-moss  at  Gowthorpe,  near 
North  Dreighton,  in  the  county  of  York.* 

Mr.  Parkinson  refers  the  beams  of  two  antlers  found  in 
the  till  at  Walton  in  Essex,  on  account  of  their  large  size, 
to  the  Great  Irish  Deer ;  and  I  have  obtained  more  satis- 
factory evidence  of  the  Megaceros  from  the  same  newer 
pliocene  stratum,  by  inspection  of  the  collection  of  fossils 
belonging  to  Mr.  Brown  of  Stanway,  in  which  is  pre- 
served, not  only  the  large  round  beam,  but  the  charac- 
teristic brow-antler  and  part  of  the  palm,  as  far  as  where  it 
has  expanded  to  a  breadth  of  ten  inches.  The  length  of 
the  brow-antler  is  five  inches  and  a  half,  but  its  extremity 
is  broken  off.  Mr.  Brown  has,  also,  obtained  from  the  same 
freshwater  formation  on  the  Essex  coast,  the  entire  lower 
jaw  of  the  Megaceros. 

The  base  of  an  antler  as  large  as  that  of  the  Megaceros 
has  been  dredged  up  from  the  oyster-bed  at  Happisburgh, 
already  referred  to  as  famous  for  the  numerous  teeth  of  the 
Mammoth  which  it  has  yielded. 

Bemains  of  the  Megaceros  found  eight  feet  and  a  half 

♦  Phil.  Trans.  1746,  vol  xliv.  pL  i.  fig.  3. 
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below  the  surface  of  a  peat-bog  at  Hilgay,  Norfolk,  are 
preserved  in  the  collection  of  Mr.  Whickham  Flower, 
F.G.S.  Antlers  of  the  Megaceros  have  been  disinterred 
from  the  marl  or  gravel  beneath  peat-bogs  in  Lancashire. 

The  formerly  unique  skeleton  of  the  Megaceros  in  the 
Museum  of  the  University  of  Edinburgh  was  obtained  from 
a  formation  in  the  Isle  of  Man,  which  Mr.  E.  Forbes, 
Prof,  of  Botany  in  King's  College,  London,  informs  me  is  a 
white  marl,  with  freshwater  shells  found  in  detached 
masses,  occupying  hollows  in  the  red  marl ;  which  red  marl, 
by  the  proportion  of  marine  shells  of  the  species  found  in 
the  neighbouring  seas,  is  referable  to  the  newer  pliocene 
period.  The  cervine  fossils  have  never  been  met  with  in 
the  marine  or  red  marls  in  the  Isle  of  Man,  but  only  in 
the  white  marls  occupying  the  freshwater  basins  of  the  red 
marl ;  and  from  the  position  of  the  beds  containing  the 
remains  of  the  Megaceros,  Prof.  Forbes  concludes  that  this 
gigantic  species  must  have  existed  posterior  to  the  elevation 
of  the  newer  pliocene  marl,  which  is  probably  continuous 
with  the  same  formation  in  Lancashire  and  at  the  mouth  of 
the  Clyde,  forming  a  great  plain,  extending  from  Scot- 
land to  Cheshire,  and  now  for  the  most  part  covered 
by  the  sea.  The  geographical  features  of  the  dry  land,  the 
seat  of  those  lakes  in  which  the  remains  of  the  Megaceros 
are  most  commonly  found,  would  seem,  therefore,  to  have 
undergone  much  change  since  the  time  of  its  extinction. 

Fragments  of  the  huge  antlers  and  other  remains  of  the 
Megaceros  have  been  discovered  in  some  of  the  ossiferous 
caverns  in  England.  A  characteristic  specimen,  now  in 
the  British  Museum,  was  obtained  by  Mr.  M'Enery  from 
Kent's  Hole  ;  it  consists  of  part  of  the  upper  jaw,  with  both 
series  of  molar  teeth ;  it  precisely  corresponds  with  the 
same  parts  in  the  skull  of  a  Megaceros  from  Ireland. 

H  H  2 
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Thus  the  evidence  of  the  former  existence  in  England  of 
the  gigantic  extinct  Deer,  though  less  striking  and  abundant 
than  in  Ireland,  is  complete,  and  of  greater  value,  inasmuch 
as  it  establishes  the  contemporaneity  of  that  species  with 
the  Mammoth,  Rhinoceros,  and  other  extinct  Mammalia 
of  the  period  of  the  formation  of  the  newest  tertiary  fresh- 
water fossiliferous  strata. 


Fig,  191. 


Fig,  1 92. 


Antler  of  Fallow  Deer. 


Antler  of  Elk. 


BTRONGYLOGBROS   ePEL^Ha. 


RUMINANTIA. 


CERVUS. 
Fig.  194. 


eroB  ipelsiu,  Kent's  Hole, 
^  lut.  size. 


STRONGYLOCEROS  SPEL^US.     Gigantic  Bonnd- 
antlered  Deer. 


Thk  base  of  an  antler,  equalling  in  dimensions  tliat  of  tbe 
largest  Megaceros,  has  been  fonnd  fossil  and  partlj  gnawed 
by  HjEenaa,  in  tbe  cavern  of  Kent^s  Hole  near  Torquay. 
This  fragment  (fig,  193),  fifteen  inches  in  circumference, 
differs  from  tbe  antler  of  the  Megaceros  (fig.  194<)  in  send- 
ing off  the  bezantler  {hz)  at  a  shorter  distance  from  the 
hron--antler  (fir),  and  in  the  beam  diminishing  in  size  and 
preserving  the  cylindrical  figxire  above  the  origin  of  tbe 
bezantler,  by  which  it  may  be  inferred  that  the  species  so 
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represented  belonged  to  the  round-antlered  section  of  the 
Cervine  genus,  (Elaphine  group  of  Col.  H.  Smith,)  and 
to  which  section  the  subgeneric  name  8trongylocero8  may 
be  applied^  The  existing  species  in  this  group  which  most 
nearly  approaches  in  size  the  extinct  one  indicated  by  the 
present  fossil,  is  the  great  Wapiti  Deer  of  Canada  {Cerous 
strongyloceros^  Schreber,  Cervus  Canadensis^  Brisson);  but 
the  fossil  difiers  from  those  antlers  of  the  Wapiti  that  have 
come  under  my  observation  in  the  greater  distance  between 
the  brow-antler  and  bezantler.  Cuvier,  however,  figures 
some  specimens  which  resembled  the  fossil  in  this  respect. 

Such  a  fragment  of  an  antler  as  the  one  from  Kent'^s 
Hole  here  described,  though  it  be  sufficient  to  determine 
the  great  Deer,  of  which  it  once  formed  part,  to  have  been 
not  only  distinct  from  the  Megaceros,  but  to  have  belonged 
to  a  distinct  subdivision  of  the  cervine  genus,  does  not 
permit  a  satisfactory  determination  of  its  specific  distinc- 
tion from  the  largest  existing  species  of  its  own  subgenus : 
but,  on  the  other  hand,  it  affords  as  little  ground  for  as- 
serting its  specific  identity  with  them^  and,  from  analogy, 
it  is  more  probable  that  it  was  a  distinct  species,  which, 
therefore,  I  propose  to  indicate  as  the  Cervus  (Stronffy- 
loceros)  spelaus. 

If  the  trunk  and  limbs  bore  the  same  proportions  to 
the  head  and  antlers  as  in  the  Wapiti  and  Bed-deer,  as 
most  probably  they  did,  the  species  indicated  by  this  re- 
markable fragment  of  antler  must  have  been  the  most 
gigantic  of  our  extinct  English  Cervine  animals. 

The  fragment  of  the  lower  jaw  (fig.  196)  indicates 
clearly  a  Cervine  animal  with  a  head  larger  than  that  of 
the  Megaceros :  this  fragment  shows  a  depth  of  jaw  of  two 
inches  and  a  half  below  the  second  true  molar,  but  has 
belonged  to  an  immature  animal,  which  had  not  shed  the 
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last  deciduous  molar,  a  m^  nor  had  fully  acquired  the  second 
true  molar,  m  2.  Sufficient  of  the  crown  of  this  tooth  has 
risen  above  the  gum  to  show  that  it  had  not  the  accessory 
column  at  the  base  of  the  outer  interspace  of  the  two  lobes, 
as  in  the  Megaceros  and  the  large  Bovine  Buminants ;  but 
that  it  resembled  the  Wapiti  and  Bed-deer,  both  in  the 
absence  of  that  column,  and  in  its  presence  in  the  first  true 
molar,  m  1.  The  last  deciduous  molar  shows  the  same 
large  proportional  size  of  the  third  lobe,  which  charac- 
terises this  tooth  in  all  Ruminants,  and  distinguishes 
it  from  the  last  true  molars.  I  conclude,  therefore,  that 
this  fragment,  which  is  also  from  Eenfs  Hole,  and  has 
apparently  been  fractured  by  the  teeth  of  Hyaenas,  be- 
longed to  another  individual  of  the  same  great  species  of 
Bound-antlered  Deer,  to  which  I  have  referred  the  base 
of  the  antler  above  described. 

Whether  this  species  be  identical  with  the  fossil  Cervus 
gigantms  of  M.  Robert,  which  he  distinguishes  from  the 
Cermis  Hihemus^  and  discovered  associated  with  the  Hyaena 
and  Mammoth  in  the  ferruginous  beds  at  Gussac,  Haute 
Loire,  I  am  unable  to  say. 

Fig.  195. 


Fragment  of  under  jaw,  \  nat.  size.    {Strong^ooeroa  speUeus  f)    Kenfs  Hole. 


nUMINANTIA. 


Foiwl  antler  of  Red  Deer.      Alluvium,  Ireland. 


CERVUS  (STRONGYLOCEROS)  ELAPHUS. 
Red-deer. 


Caf  letnblabU  au  cerf  ordinaire,     Cuvibr.  OBsemena  Fossilcs,  4(0.  1623,  lom. 

p.  98. 
Elaphui/o^u,  H.  V.  Mbvsr,  Palieologita,  8to.  1832,  p.  91. 

Foiaii  Stag  and  Deer,  BucklaND,  Reliqniie  DiluTJantE,  patim. 

Btd  Detr,  Cemu  EU^liat,  Ow£ii,  Report  of  Britiili  Anoidation,  1S13,  p. 


The  most  common  foaeil  remains  of  the  Deer-tribe  are 
those  which  cannot  he  satisfactorily  distingaished  from  the 
same  parts  in  the  species  Certmt  Elaphus,  which  most 
abounded  in  the  forests  of  Eogland  until  the  sixteenth  cen- 
tnry,  and  which  still  enjoys  a  kind  of  wild  life,  by  virtue  of 
strict  protecting  laws,  in  the  mountains  of  Scotland. 

The  oldest  stratum  in  Britain  yielding   evidence  of  a 
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Gervus  of  the  size  of  the  Red-deer,  is  the  red-crag  at 
Newboume.  More  conclusive  evidence  of  the  specific 
character  of  this  sized  Deer  is  afforded  by  antlers  as 
well  as  teeth  and  bones,  and  these  attest  the  existence  of 
the  Cervus  Elaphus  through  intermediate  formations,  as 
the  newer  freshwater  pliocene,  and  the  mammoth  silt  of 
ossiferous  caves,  up  to  the  growth  of  existing  turbaries  and 
peat-bogs.  I  found  remains  of  this  round-antlered  Deer 
in  all  the  collections  of  Mammalian  fossils  from  the  fluvio- 
marine  crag,  and  more  recent  freshwater  and  lignite  beds  in 
Norfolk,  Suffolk,  and  Essex.  Similar  remains  have  been 
obtained  from  the  lacustrine  deposits  in  Yorkshire;  the  head 
with  antlers  two  feet  ten  inches  in  length,  figured  by 
Knowlton  in  the  'Philosophical  Transactions'  for  1746, 
pi.  i.  fig.  2,  was  dug  out  of  a  bed  of  sand  in  the  river 
Rye,  in  the  East  Riding  of  that  county.*  Hopkins  trans- 
mitted the  sketch  of  an  antler  of  a  large  Red-deer  to  the 
Royal  Society,  which  is  figured  in  vol.  xxxvii.  No.  422,  of 
the  '  Philosophical  Transactions.'  The  terminal  branches 
of  the  crown  are  broken  off,  yet  the  length  of  the  antler  is 
thirty  inches;  the  circumference  of  the  base  ten  inches, 
and  the  length  of  the  brow-antler  sixteen  inches  and  three 
quarters.  This  was  drawn  out  of  Ravensbarrow  Hole  ad- 
joining Holker  Old  Park,  Lancashire,  by  the  net  of  a 
fisherman,  in  1727.  "The  tide  flows  constantly  where  it 
is  found,  and  the  land  is  very  high  near  it.*" — lb.  p.  267. 
The  antlers  attached  to  the  head  of  the  Stag  found  beneath 
a  peat-moss  in  the  same  county,  and  figured  by  Leigh  in 
his  'Natural  History  of  Lancashire,'  attest  an  animal  of 
equal  size,  each  antler  measuring  forty  inches  in  length. 
Mr.  Gale  records  the  discovery  of  antlers  of  a  Red-deer, 
with  a  brow- antler  nine  inches  long,  found  by  the  workmen 

•  See  also  Young  and  Bird, '  Geology  of  Yorkshire,'  4to.  pi.  17. 
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in  driying  a  drain  to  a  lead-mine,  about  nine  yards  deep 
from  the  surface  of  the  earth,  at  Lathill  Dale,  near  Bake- 
well,  Derbyshire.     The  antlers,  with  other  bones,  were  in 
*'  a  sort  of  soft  coarse  clay,  or  marl,  interspersed  with  little 
petrified  balls  or  pellets  of  the  same  kind  of  substance  as 
the  tuft."  *    Mr.  Barker  subsequently  narrates  that ''  some 
men  working  in  a  quarry  of  that  kind  of  stone  which  in  this 
part  of  Derbyshire  we  call  '  tuft,'  at  about  five  or  six  feet 
below  the  surface  in  a  very  solid  part  of  the  rock,  met  with 
several  fragments  of  the  horns  and  bones  of  one  or  different 
animals."     The  antlers,  when  worked  out  of  the  surround- 
ing matrix,  proved  to  be  those  of  a  *  crowned  Hart,^  in 
which  the   summit  or  sur-royal  expands  and  radiates  a 
number  of  short  snags  from  a  funnel-shaped  cavity,  large 
enough  to  contain  a  thrush's  nest,  whence  the  park-keepers, 
Mr.  Barker   says,   call  them   *  throstle-nest   homs.^     The 
following  were  the  dimensions  of  the  fossil  antler  as  com- 
pared with  the  corresponding  one  of  a  recent  Red-deer. 


Circumference  at  the  insertion  into  the  skull 

Length  of  lowest  (Brow)  antler 

Length  of  entire  horn         .... 


Fossil. 

Recent* 

Ft     In. 

Ft.     In. 

0      9| 

0      7 

1      2 

1       0 

3      3i 

2     74t 

The  locality  in  Derbyshire  where  these  remains  were 
found  is  Alport,  in  the  parish  of  Youlgreave. 

Mr.  Okes  makes  mention  of  the  discovery,  at  about  half 
a  mile  eastward  of  the  town  of  Chatteris,  in  Cambridge- 
shire, in  a  stratum  of  clay,  underlying  peat-moss,  "  of  part  of 
the  horns  of  a  species  of  Deer,  measuring  two  feet,  and,  in 
circumference  at  that  end  by  which  it  is  attached  to  the 
skull,  ten  inches.*"      This,  Mr.  Okes  concludes  "  from  its 

*  Phil.  Trans,  vol.  xliii.  p.  266.  Tuft  is  a  deposit  from  calcareous  waters  on 
their  exposure  to  air,  usually  containing  portions  of  plants  incrusted  with  car- 
bonate of  lime ;  it  is  called  by  modem  geologists,  when  it  is  porous, '  tu&,^  and 
when  solid  '  travertin.'  t  lb.  vol.  Ixxv.  p.  353, 
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magnitude,  must  evidently  belong  to  the  celebrated  extinct 
species  found  in  Ireland,''  viz.  the  Megaceros  ffihemicus. 
Near  the  spot  where  these  fossils  were  found,  part  of  a 
Mammoth's  skull  with  two  grinding-teeth  was  exhumed 
from  the  same  stratum  of  diluvial  clay.  The  dimensions 
above  given  do  not,  however,  exceed  those  of  the  ancient 
Red-deer  exhumed  in  Lancashire  and  Derbyshire ;  whilst 
the  basal  circumference  of  the  antler  of  the  Megaceros  is 
commonly  from  twelve  to  sixteen  inches.  It  is  more  pro- 
bable, therefore,  that  the  large  antlers  from  Chatteris 
were  remains  of  the  Cervus  Elaphus^  when  it  existed 
under  circumstances  which  favoured  the  ftiU  development 
of  its  specific  characters. 

I  have  been  favoured  by  Jabez  Allies,  Esq.  of  Lower 
Wick,  near  Worcester,  with  sketches  of  nearly  equally 
fine  antlers  of  the  Red-deer,  of  the  discovery  of  which  he 
has  given  the  following  account  in  the  Worcester  Jowmal^ 
October  3rd,  1844. 

"  At  the  southward  part  of  the  cutting  across  the  mea- 
dow at  Diglis,  near  this  city,  for  the  Severn  Navigation 
Lock,  several  relics  of  antiquity  have  been  found,  namely  : 
— ^At  the  depth  of  about  twenty  feet  in  the  alluvial  soil 
portions  of  small  trees,  bushed,  and  hazel-nuts,  intermingled 
with  fragments  of  stags-horns  and  bones ;  and  a  little 
nearer  to  the  river  southward,  at  the  depth  of  about 
twenty-five  feet,  the  relics  of  an  oak-tree ;  and  still  nearer 
the  river,  at  the  depth  of  about  thirty  feet,  a  great  num- 
ber of  bones  of  the  deer  kind,  and  of  small  short-homed 
cattle  and  other  animals,  together  with  fragments  of  Roman 
urns  and  pans  of  red  earth,  and  a  piece  of  Samian  ware ; 
and  a  little  nearer  to  the  river,  at  the  depth  of  about  thirty 
feet,  the  horns  and  part  of  the  skull  of  a  large  Stag ;  but 
whether  it  is  of  the  Elk  kind,  or  of  what  other  species,  I 
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have  not  yet  been  able  to  ascertain :  and  alongside  of  the 
latter  relic  was  part  of  the  under  jaw  of  a  horse ;  an  antler, 
probably  of  the  red-deer ;  and  also  the  greater  part  of  a 
fine  Roman  urn  of  a  dark  colour. 

"  It  appears  to  me  that  there  was  an  ancient  dyke  at 
the  spot,  and  that  the  rill  of  water  which  ran  into  the 
Severn  having  in  ages  past  been  diverted  into  another 
channel,  the  dyke  became  gradually  filled  up  by  the  allu- 
vium which  is  occasionally  deposited  upon  the  plains  by 
the  floods  of  the  river,  and  thereby  all  the  relics  were 
buried  at  the  great  depth  at  which  they  lay ;  and  in  proof 
of  this,  the  stratum  on  which  they  rested  was  muddy  grit, 
such  as  we  find  at  the  bottom  of  water-courses.  It  would 
have  taken  an  immense  time  for  these  rdics  to  have  been 
buried  upon  the  surface  of  a  level  plain  at  the  depth  they 
were,  for  I  have  shown  in  my  before-mentioned  work  that 
the  alluvium  upon  the  level  plains  on  the  borders  of  the 
Severn  has  only  accumulated  about  four  feet  since  the 
Roman  time.^^ 

Mr.  Allies  informs  me  that  a  coin  of  Marcus  Aurelius 
was  found  at  the  depth  of  about  thirty  feet,  just  by  where 
the  south  gates  of  the  lock  stand.  The  antlers  of  the  large 
Stag,  of  which  I  received  figures,  have  the  expanded  and 
branched  summits  characteristic  of  the  '  crowned  Hart  f 
the  breadth  of  this  expansion  is  not  less  than  eighteen 
inches ;  the  total  length  of  the  antler,  in  a  straight  line, 
is  two  feet.  That  of  a  second  antler  is  two  feet  seven 
inches.  Mr.  Dixon,  of  Worthing,  has  found  antlers  of 
Red-deer,  with  Roman  and  British  antiquities,  in  the  super- 
ficial deposits  at  Selsey  and  Bracklesham.  An  almost  en- 
tire skeleton  of  a  large  Cercm  Elaphus  has  been  found  in 
sand  several  feet  beneath  the  present  bed  of  the  Ouse,  in 
the  Lewes  levels. 
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Many  large  antlers  of  Red-deer  were  discovered  by  Mr. 
Gladdish  in  the  freshwater  sandy  deposits  above  the  chalk 
at  Gravesend. 

Antlers  and  bones  of  the  Red-deer  are  found  associated 
with  remains  of  the  Mammoth  and  Rhinoceros  in  the  fresh- 
water deposits  at  Brentford,  Rugby,  in  the  valley  of  the 
Thames,  and  in  that  of  the  Severn.  Morton  has  figured 
such  antlers  in  his  '  Natural  History  of  the  County  of  North- 
ampton ;"*  and  a  very  fine  fossil  antler,  wanting  the  sum- 
mit, has  been  acquired  by  the  British  Museum,  (No. 
16,081,)  from  the  collection  of  Miss  Baker  of  Northampton. 

Dr.  Buckland,  in  his  account  of  the  fossils  from  the 
Hysena-cave  at  Kirkdale,  says  of  the  fragments  of  horns 
of  Deer,  "  One  of  these  resembles  the  horn  of  the  common 
Stag  or  Red-deer,  the  circumference  of  the  base  measuring 
nine  inches  and  three  quarters,  which  is  about  the  size  of 
our  largest  stag.  A  second  measures  seven  inches  and 
three  quarters  at  the  same  part,  and  both  have  two  antlers 
that  rise  very  near  the  base."  "  No  horns  are  foimd  en- 
tire, but  fragments  only,  and  these  apparently  gnawed  to 
pieces,  like  the  bones ;  their  lower  extremity  nearest  the 
head  is  that  which  has  generally  escaped  destruction  ;  and 
it  is  a  curious  fact,  that  this  portion  of  all  the  horns  I  have 
seen  from  the  cave  shows,  by  the  rounded  state  of  the  base, 
that  they  had  fallen  off  by  absorption  or  necrosis,  and  been 
shed  from  the  head  on  which  they  grew,  and  not  broken 
off  by  violence.'^*  With  respect  to  the  horns  so  shed, 
the  author  afterwards  remarks,  '^  It  is  probable  that  the 
hyaenas  found  them  thus  shed,  and  dragged  them  home 
for  the  purpose  of  gnawing  them  in  their  den ;  and  to 
animals  so  fond  of  bones,  the  spongy  interior  of  horns 
of  this  kind  would  not  be  unacceptable.     I  found  a  frag- 

*  '  Reliquiae  Diluvianae,*  p.  19. 
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ment  of  stages  horn  in  so  small  a  recess  of  the  cave,  that 
it  never  could  have  been  introduced,  unless  singly  and  after 
separation  from  the  head  ;  and  near  it  was  the  molar  tooth 
of  an  elephant."  * 

Similar  fragments  of  shed  antlers  of  the  Bed-deer,  asso- 
ciated with  others  referable  to  the  Megaceros  and  the  great 
Strorigyloceros^  have  been  found  in  Kent's  Hole  at  Torquay; 
they  all  show  the  effects  of  gnawing,  and  indicate  that  all 
the  three  species  of  Deer  co-existed  in  England  with  the 
Hyaena  and  other  extinct  carnivora  at  that  remote  period. 

In  Ireland  the  remains  of  the  Cervus  Elaphm  have  been 
frequently  found  associated,  as  in  the  lacustrine  marls  of 
Yorkshire,  with  the  Megaceros ;  but  the  most  abundant 
specimens  occur  in  the  still  more  recent  turbary  and  allu- 
vial deposits  of  that  island.  The  fine  crowned  antler,  one 
of  a  pair  discovered  in  the  bed  of  the  Boyne  at  Drogheda, 
and  now  preserved  in  the  Museum  of  Sir  Philip  Egerton, 
(fig.  196,)  measures  thirty  inches  in  length,  and  sends  off  not 
fewer  than  fifteen  snags  or  branches.  Many  instances  of 
the  discovery  of  remains  of  the  Red-deer  in  the  morasses 
and  the  lacustrine  marls  beneath  peat-mosses  of  Scotland, 
have  been  recorded,  and  the  chain  of  evidence  of  the  ex- 
istence of  this  species  of  Deer  in  Britain,  from  the  pliocene 
tertiary  period  to  the  present  time,  seems  to  be  unbroken. 
This  at  least  is  certain,  that  a  Deer,  undistinguishable  by 
the  characters  of  its  enduring  remains  from  the  Cervus 
Elaphus^  co-existed  with  the  Megaceros,  the  spelsean 
Hyaena,  the  tichorhine  Rhinoceros,  and  the  Mammoth,  and 
has  survived,  as  a  species,  those  influences  which  appear  to 
have  caused  the  extinction  of  its  gigantic  associates,  as  well 
as  of  some  smaller  animals,  for  example  the  Trogontherium,^ 
the  LagomySy  and  the  still  more  diminutive  Palaospalax. 

*  *  Reliquiae  Diluvianse,^  p.  32. 
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Antlers  of  Reio-deer,  from  Bnne}^  Hoar,  Eoat  Dereham. 
CERVUS  TARANDUS.     Rein-deer. 

For  the  first  good  evidence  of  remains  of  the  Rein-deer 
in  this  island  I  am  indebted  to  Mr,  Oeorge  Bartlett  of 
Plymonth,  vho  transmitted  to  me  the  subjoined  account 
of  their  discovery,  together  with  the  characteristic  drawings 
by  the  accomplished  naturalist  and  artist  therein  mentioned. 

"  The  skull  and  humerus,  of  which  the  accompanying 
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drawings  by  Colonel  Hamilton  Smith  are  representations, 
were  found  by  me  some  time  since  during  some  researches 
made  with  the  Rev.  H.  F.  Lyte  in  a  cavern  in  the  lime- 
rock  of  Berryhead,  Devon.  The  skull  was  at  a  great 
depth  below  the  original  floor  of  the  cave,  and  was  lying  in 
an  aluminous  silt,  and  buried  beneath  a  block  of  limerock 
many  tons  in  weight,  which  had  no  doubt,  subsequently  to 
the  deposit  of  the  skull,  fallen  from  the  roof  on  it.  Not 
quite  so  deeply  buried,  but  adhering  to  the  side  of  the  block 
by  a  calcareous  cement,  I  found  the  other  bone,  the  hume- 
rus. No  bones  of  any  kind  were  associated  with  them,  and 
although  the  lower  jaw  and  horns  of  the  skull  were  wanting, 
yet  no  fragment  of  bone  or  organized  calcareous  matter 
was  near  or  anywhere  around :  the  tooth  fell  from  the 
skull  on  taking  it  up.  They  were  in  a  dry  situation,  and 
about  forty  feet  perpendicular  from  the  opening  of  the 
cave,  which  is  situated  in  the  side  of  a  precipitous  hill 
about  seventy  feet  above  the  level  of  the  sea.^^ 

The  fragment  of  the  skull  (fig.  198)  showed  the  places 
from  which  the  antlers  had  been  recently  shed,  and,  by  their 
proximity  to  the  occipital  ridge,  determined  the  identity 
of  the  fossil  with  the  Cervus  tarandm.  In  the  Fallow  and 
Red-deer,  as  in  all  other  recent  cervine  species  correspond- 
ing in  size  with  the  fossil,  the  antlers  spring  from  the 
frontal  bones  nearer  the  orbits  and  ftirther  from  the  occi- 
put. The  extinct  Cervus  Guettardi  most  resembles  the 
Rein-deer  in  the  position  of  the  antlers ;  but,  besides  the 
smaller  size  of  the  skull,  the  antlers  rise  a  little  ftirther 
from  the  occiput.  The  precise  agreement  of  the  fragment 
of  the  skull,  of  the  molar  tooth,  and  of  the  humerus,  in 
size  and  form,  with  those  parts  in  the  Rein-deer,  verifies 
the  inference  from  the  characteristic  position  of  the  antlers, 
as  to  the  species  to  which  the  fossils  belong. 


of  Eon-deer.  Berty.heui  C»™,  Dnon. 
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More    recognisable,  —  ^ 

though  perhaps  Dot  more 
decisive,  evidence  of  the 
Cemus  tarandtts,  is  af- 
forded by  the  discovery  of 
a  fragment  of  the  skull 
with  the  antlers  attached, 
beneath  a  peat-moss  in  a 
small  moor  at  East  Bil- 
ney,  near  East  Dereham, 
in  the  county  of  Norfolk, 
A  drawing  of  these  ant- 
lers, transmitted  to  me 
by  0.  B.  Kose,  Esq.,  is  engraved  in  cut  197-  The  cha- 
racteristic branched  brow-antler,  though  the  terminal  forks 
are  broken,  measured  seven  inches  and  a  half  in  length ; 
the  length  of  the  beam  from  the  burr  to  the  iractnred 
extremity,  was  thirty  one  inches  in  a  straight  line;  the 
breadth  of  the  os  frontis  at  the  rise  of  the  horns  was 
three  inches.  These  specimens  correspond  with  that  variety 
of  the  antlers  in  the  Bein-deer  which  is  represented  in  figs. 
13  and  20,  pi.  iv.  torn.  iv.  of  the  '  OsaemeDS  Fossiles.' 

A  single  mutilated  antler,  retfuning  thirty-five  inches 
of  the  beam,  with  seven  inches  of  the  brow-antler,  twelve 
inches  of  the  bezantler,  and  the  commencement  of  the 
expansion  or  palm  at  the  fractured  end  of  the  beam, 
was  likewise  discovered  at  the  same  place.  Both  these 
specimens  show  the  smooth  subcompressed  character  of  the 
beam  and  branches  peculiar  to  the  antlers  of  the  Bein-deer 
amongst  the  existing  species  of  Csrtms. 

The  remains  of  the  quadrupeds  found  in  the  lacustrine 
shell-marls  of  Scotland,  according  to  Mr.  Lyell,  all  belong 
to  species  which  now  inhabit,  or  are  known  to  have  been 
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indigenous  in  Scotland.  "  Several  hundreds,^'  he  observes, 
"have  been  procured  within  the  last  century,  from  five  or 
six  small  lakes  in  Forfarshire,  where  shell-marl  has  been 
worked/'  Those  of  the  stag  {Cervus  elaphus)  are  the  most 
numerous,  and  if  the  others  be  arranged  in  the  order  of 
their  relative  abundance,  they  will  follow,  according  to  Mr. 
Lyell,  nearly  thus :  Ox,  Boar,  Dog,  Hare,  Fox,  Wolf,  and 
Cat ;  the  Beaver  is  the  rarest.  A  pair  of  Deer  s  horns  of 
large  size,  and  with  fine  antlers,  together  with  two  meta- 
carpal bones,  "  so  deeply  grooved  as  to  appear  like  double 
bones,"  were  dug  up  out  of  a  marl-pit  beneath  five  or  six 
feet  of  peat-moss,  on  the  margins  of  the  Loch  of  Marlee.  In 
the  same  place  were  found  the  remains  of  the  Beaver  noticed 
at  p.  194.  Mr.  Neill,  who  has  recorded  both  these  disco- 
Fig.  199.  veries,  says,  with  regard  to  the  deeply-grooved 
leg-bones,  "  It  has  been  suggested  to  me  by  Dr. 
Barclay,  that  they  were  probably  the  metatarsal 
bones  of  the  great  species  of  Deer,  which  ap- 
pears to  have  been  contemporary  with  the 
Beaver,  and  to  have  become  extinct  much  about 
the  same  period  with  that  animal."*  If  the 
Megaceros  Hibemicus  be  the  species  here  referred 
to,  the  character  of  the  deep-grooved  metar 
carpal  bone  will  not  at  all  apply  to  it,  since 
the  median  longitudinal  groove  is  wider  and 
shallower  on  both  the  fore  and  back  part  of  the 
metacarpals  and  metatarsals  in  the  Megaceros 
than  in  any  other  species  of  Deer ;  the  Rein- 
deer is  most  remarkable  for  the  depth  of  the 
grooves,  especially  the  posterior  one  of  the  meta- 
Metatarsal  of  tarsus.      I  will  not  venture   to  pronounce,   in 

Rein-deer,    ^  *  ' 

nat  size.  Fens,    the  absence  of  the  specimens,  and  of  any  know- 

♦  <  Jamieson's  Edinburgh  Philosophical  Journal,'  vol.  L  1819,  p.  183. 
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ledge  of  the  characters  of  the  associated  horns,  whether 
the  cervine  remains  referred  to  by  Mr.  Neill,  belonged  to 
the  Bein-deer ;  but  I  subjoin  a  figure  of  a  metatarsal 
bone,  precisely  corresponding  with  that  of  the  existing 
Rein-deer,  which  bone  was  found  at  the  depth  of  five  feet 
in  the  fens  of  Cambridgeshire, 

Dr.  Fleming*  cites  a  pair  of  Deer^s  horns  found  in  a  marl- 
pit  at  Marlee,  which,  from  their  superior  size  and  palmed 
form,  were  supposed  to  be  the  horns  of  the  Elk-deer ;  and 
he  refers  to  a  donation  to  the  Royal  Society  of  Edinburgh 
"  by  the  Hon.  Lord  Dunsinnan,  of  a  painting  in  oils  of  the 
head  and  horns  of  an  Elk  found  in  a  marl-pit,  Forfarshire," 
and  adds  :  *'  Whether  these  two  examples  from  marl-beds 
should  be  referred  to  the  Fallow-deer,  or  the  Irish  Elk, 
may  admit  of  some  doubt,  though  it  is  probable  that  they 
belong  to  the  former.^'  The  superior  size  of  the  palmed 
antlers  militates  against  their  reference  to  the  ordinary 
Fallow-deer ;  and  the  observation  of  the  deeply-grooved 
metacarpal  or  metatarsal  boneS)  from  the  same  marl  deposit, 
renders  it  desirable  to  compare  the  specimens  aiid  the  oil- 
painting  with  the  large  palmed  varieties  of  the  antlers  of 
the  Rein-deer  figured  by  Cuvier  in  the  fourth  volume  of  the 
'  Ossemens  Fossiles,'  4to.  1823,  pi.  iv.  figs.  11,  18,  and  16. 


CERVUS  DAMA.     Fallow-deer. 

Op  this  species  as  an  aboriginal  one,  coeval  with  the 
Red-deer  and  Megaceros  in  Great  Britain,  I  have  no  de- 
cisive evidence  from  actual  observation  of  characteristic 
fossil  or  semifossil  remains.  The  portions  of  palmated 
antlers  and  teeth  from  the  peat-moss  at  Newbury,  noticed 

•  *  Hiitory  of  British  Animals,'  8vo.,  1828,  p.  26. 
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in  my  Report  on  British  Fossil  Mammalia,  accord  in  size 
with  the  Fallow-deer ;  but  more  perfect  specimens  and 
decisive  evidence  of  this  species  are  desirable,  even  from 
that  comparatively  recent  deposit. 

In  the  large  cave  of  Paviland,  on  the  Glamorganshire 
coast,  Dr.  Buckland  found,  with  remains  of  Mammoth, 
Rhinoceros,  Hyaena,  &c.,  "deer  of  two  or  three  species,'' 
and  "fragments  of  various  horns,  some  small,  others  a 
little  palmated."*  The  same  doubt  as  to  whether  the 
latter  are  referable  to  Rein-deer  or  Fallow  arises,  as  in 
the  case  of  the  palmated  fragments  from  Newbury. 

Of  the  teeth  of  deer  found  fossil  in  the  cave  at  Kirk- 
dale,  Dr.  Buckland'f'  specifies  the  smallest  as  being  nearly 
of  the  size  and  form  of  those  of  a  Fallow-deer. 

Portions  of  jaws  and  teeth  occur  in  Mr.  Green's  col- 
lection of  fossils  from  the  blue  clay  and  lignite  beds  at 
Bacton,  which  accord  in  size  and  figure  with  those  of  the 
Fallow-deer :  but  such  specimens  are  far  from  yielding 
satisfactory  grounds  of  identification.  Dr.  Fleming,!  how- 
ever, considers  that  the  evidence  on  which  the  claims  of  the 
Fallow-deer  to  be  regarded  as  an  indigenous  animal  are 
founded  is  far  from  doubtftil.  He  quotes  Lesly,  (De  Or. 
Scot.  p.  5,)  who  mentions,  among  the  objects  which  the 
huntsman  pursued  with  dogs,  "  Cervum,  damam,  aut  ca- 
pream.''  And  he  adds  that : — ''  In  the  Statistical  Account 
of  Ardchatten,  Argyleshire  (vol.  vi.  p.  175),  it  is  said, 
that  Fallow-deer  run  wild  in  the  woods  of  a  much  superior 
size  and  flavour  to  any  of  their  species  that  are  confined  in 
parks." 

The  "  damam  ''^  of  Leslie  may  mean  the  hind,  or  female 
of  the  Red-deer.  The  real  wild  Fallow-deer  has  only  been 
recognised  by  modem  Naturalists  from  the  south  of  Tunis. 

*  *  Reliquise  Diluvianse,*  pp.  83,  85.  f  lb*  p.  18* 

It:  *  History  of  British  Animals,'  Svo.,  1828,  p.  26. 
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Base  of  antler,  }  nal.  eize.    Kirkdale  Care. 


CERVUS  BUCKLANDI.     Buckland'a  Fossil-Deer. 


SI  ^Dar  ofKirMaU, 


Of  the  former  existence  of  a  species  of  Deer,  about  the 
size  of  the  Rein-^eer,  but  diffenDg  from  all  known  existing 
species  in  Enrope,  the  fossil  fragment  of  the  antler  ahove 
figured  affords  good  evidence.  Dr.  Buckland,  who  gave 
the  first  description  and  figure  of  this  specimen,  which  is 
from  the  cave  of  Eirkdale,  especially  distinguishes  it  from 
the  rest  as  "  having  the  lowest  antler  at  the  distance  of 
three  inches  and  a  half  from  the  lower  extremity,  or  base, 
the  circumference  of  which  is  eight  inches." 
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Snch  a  position  of  the  first  branch  may  be  observed 
amongBt  existing  Deer,  in  the  great  Busa,  or  ffippelap&us 
of  India,  and  in  the  Mazama  or  Cervus  farcatus  of  S. 
America ;  but  it  is  always  directed  more  obliquely  upwards 
than  in  the  fossil.  The  Cervus  Guettardi,  amongst  fossil 
species,  shows  the  same  relative  position  as  well  as  di- 
rection of  the  first  branch  ;  but  this  species  is  smaller  than 
in  the  Kirkdale  fossil,  being  intermediate  between  the 
Bein-deer  and  the  Boe ;  and  the  beam  is  smoother  and 
less  cylindrical.  The  British  estinct  species  would  seem, 
however,  to  be  more  nearly  allied  to  the  fossil  of  Etampes  • 
than  to  any  known  existing  Deer ;  but  it  is  distinct,  sxtA 
I  propose  to  dedicate  it  to  the  distinguished  Geologist  by 
whoni  its  chief  characteristic  was  first  pointed  out. 


L«ft  ramu),  tower  jaw  of  Roebuck,  j  nat.  luze.    Subtnrbary  mail, 
Kewbnr;,  Berks. 
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Fig.  202. 


Fig.  203. 


Antler  3rd  year. 


Antler  6th  year. 


Fossil  Roebuck,  Fens,  Cambridgeshire. 


CEEVUS  CAPREOLUS.    Roebuck. 


ChevreuU  des  tourineres, 

Oapreolus/ossilis, 
Cervm  capreolus. 


CuviBR,  Ossemens  Fossiles  4to.  torn.  iy.  1823, 

p.  105. 
H.  V.  Meyer,  Palssologica,  8yo.  1832,  p.  94. 
Owen,    Report  of  British  Association,   1843, 

p.  238. 
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The  Roebuck  is  now  confined,  in  Britain,  to  the  district 
of  Scotland  north  of  the  Forth,  but  numerous  remains 
attest  a  former  distribution  of  the  species  as  extensive  as 
that  of  the  Red-deer.  Dr.  Buckland  specifies,  amongst 
the  cervine  remains  of  the  Cave  of  Paviland,  an  antler, 
"approaching  to  that  of  the  Roe."  I  have  received 
characteristic  remains  of  the  Cermis  capreolns  from  the 
ossiferous  caves  in  Pembrokeshire,  by  favour  of  Charles 
Stokes  Esq. ;  and  from  a  fissure  of  a  limestone  rock  in 
Oaldy  Island,  off  Tenby,  Glamorganshire,  where  the 
Oapreoline  antlers  were  discovered  associated  with  remains 
of  the  Rhinoceros  tickorMnus^  by  the  Rev.  R.  Greaves. 
I  have  also  been  favoured  with  fossil  antlers  and  bones  of 
the  Roebuck  from  the  limestone  caverns  in  the  neigh- 
bourhood of  Stoke-upon-Trent,  by  Robert  Gamer  Esq., 
the  author  of  the  History  of  Staffordshire. 

Almost  the  entire  skeleton  of  a  small  Ruminant,  agreeing 
in  size  and  general  characters  with  the  female  Roe,  has 
been  discovered  in  the  lacustrine  formation  at  Bacton,  with 
the  remains  of  the  Trogontherium,  Mammoth,  &c.  This 
specimen  is  preserved  in  the  Norfolk  and  Norwich  Museum. 
The  antlers  figured  above,  the  one  (fig.  202)  of  a  young 
Roe  of  the  third  year,  the  other  (fig.  203),  at  the  sixth 
year,  were  discovered  ten  feet  deep  below  the  fen-land  of 
Cambridgeshire. 

In  the  collection  of  British  fossils  belonging  to  Mr.  Pur- 
due of  Islington,  there  is  an  almost  entire  left  ramus  of 
the  lower  jaw  of  a  small  Ruminant,  identical  in  size  and 
conformation  with  that  of  the  Roebuck  (fig.  201).  It  was 
found  in  a  lacustrine  deposit  of  marl,  with  freshwater  shells, 
below  the  bed  of  peat,  at  Newbury  in  Berkshire,  where 
skulls  and  antlers  of  the  Roebuck  are  not  uncommon. 


CAPRA    HIRCUtl. 
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PortioD  of  fossil  skuU  and  born-corea  of  a  Ooat,  {  taU  mze.    Newer  Ireib-water 


CAPRA  HIRCUS.     Goat. 

Evidence  of  the  smaller  hoUow-homeii  ruminating  ani- 
mals is  afforded  by  fossil  jaws,  teeth,  and  detached  bones 
of  the  skeleton,  and  in  a  few  cases  by  the  characteristic 
appendages  of  the  skull,  which  then  serve  to  identify  the 
species  or  the  genus  of  such  fossils. 

A  fragment  of  a  lower  jaw,  cont^uning  one  of  the  late- 
ral series  of  six  molar  teeth,  with  a  part  of  the  eknll  hav- 
ing the  perfect  cores  of  the  horns  attached,  was  discovered 
by  Mr.  Brown,  of  Stanway,  in  the  newer  pliocene  deposits 
at  Walton  in  Essex :  these  fossils  were  in  the  same  con- 
dition as  the  bones  of  the  large  extinct  Mammalia  trom 
the  same  formation.  The  jaw  and  teeth  agreed  in  size 
and  configuration  with  the   same   parts   in   the   common 
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Goat,  and  also  in  the  Sheep;  and  the  highly  interesting 
question,  which  of  these  had  existed  contemporaneously 
with  the  Mammoth  and-  Rhinoceros,  was  satisfactorily 
determined  by  the  cranial  fragment.  In  its  shape  and  size, 
and  especially  in  the  character  of  the  cores  of  the  horns, 
which  were  two  inches  in  length,  subcompressed,  pointed, 
and  directed  upwards,  with  a  slight  bend  outwards  and 
backwards,  it  closely  agreed  with  the  common  Goat  {Capra 
Aircm),  and  with  the  short-homed  female  of  the  Wild 
Goat  {Capra  JEgagrm).  In  the  Sheep,  the  greatest  dia- 
meter of  the  horn  is  across  the  longitudinal  axis  of  the 
head ;  in  the  Goat,  it  runs  almost  parallel  with  it,  —  a 
character  well  shown  in  the  present  fossil. 

Whether  the  Capra  j^gagrm  or  the  Capra  Ibex  should 
be  regarded  as  the  stock  of  the  domesticated  Goat  of  Eu- 
rope has  long  been  a  question  amongst  Naturalists ;  the 
weighty  argument  which  may  be  drawn  from  the  cha- 
racter of  the  wild  species,  which  was  contemporary  with 
the  Bo8  primigeniiis  and  Bos  longifrons  in  England,  is  shown 
by  the  present  fossil  to  be  in  favour  of  Capra  jEgagrus, 

I  have  been  &youred  with  some  remains  of  the  Goat, 
from  a  bog  in  Fermanagh^  by  the  Earl  of  Enniskillen; 
but  as  the  evidence  of  their  having  been  obtained  from 
the  subjacent  marl  was  not  conclusive,  they  may  have 
belonged  to  a  comparatively  recent  period.  Remains  of 
the  Goat,  associated  with  those  of  the  Ox,  Bed-deer,  Hog, 
Horse,  and  Dog,  were  found  in  the  bed  of  the  Avon, 
in  sinking  the  foundations  of  a  bridge  over  that  river, 
near  the  town  of  Ohippenham.  Bones  of  a  Goat  or  Sheep, 
similarly  associated,  have  been  transmitted  to  me  by  Dr. 
Richardson,  from  a  gravel-pit  in  Lincolnshire. 
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FouU  fnmtlet  and  hom-cc^es  of  Aurochs,  pliocene  clay,  Woolnich. 
(The  roBt  of  the  skull  restored  In  outline.) 


BISON  PRISOUS,  Great  Fosail  Aurochs. 

Jurocii/otfi/f,  CuviBR,  Ann.   du  Mua.  lii.  pp.   379,   38S,  tti>. 

xixiv.  figs.  1,9,  4,  G.    Oesem.  Fou.  iy.  tab.  xi. 

fig.  5,  tab.  xii.  ligs.  I,  2.  6,  7. 
Boi  (fiaon)  priima*,  BoJANuti,  Not.  Acta.  Aead.  Nat.  Cur.  t  liii. 

BatpriacM,  H.  V.  MbvBh,  ih.  t.  iTii.  p.  1. 

UriH  prtMu,  OWBN,  Report  of  British  Association,  1343,  p.  233 

When  the  foresta  of  Grennany  anil  Belgium  were  first 
penetrated  by  the  Biomau  armies,  there  were  found, 
amongst  other  beasts  of  chaee,  two  large  species  of  wild 
ojren  ;  the  one  called  "  Bisoa"  diatinguiahed  bj  its  shaggy 
coat,  the  other  called  "Urua"  by  the  great  size  of  its 
horns.  Both  these  species  continued  to  exiat  to  later 
periods  of  the  Empire,  and  were  occasionally  captured  and 
exhibited  alive  in  the  shows  of  the  amphitheatre. 
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Cuvier,  who  has  collected,  with  his  usual  research,  all 
the  notices  iu  the  poets  and  historians  of  those  periods, 
cites  amongst  others  the  following  passage  from  Seneca, 
which  briefly  and  clearly  defines  the  characteristics  of  the 
two  species : 

^  Tibi  dant  Tariae  pectora  tigres, 
Tibi  villosi  teiga  bisontes 
Latisque  feri  comibus  uri.** 

Pliny  characterises  the  Bison  by  its  mane,  and  distinguishes 
the  ^^jvhatos  bisontes'^''  from  the  "  excdlentique  m  et  vehcitate 
uros^'*'* — the  Uri  remarkable  for  their  strength  and  speed. 

One  of  the  species  of  the  great  primitive  European  wild 
cattle,  now  known  as  the  Lithuanian  Aurochs,  still  sur- 
vives by  virtue  of  strict  protective  laws,  in  extensive  fo- 
rests, which  form  part  of  the  Russian  Empire ;  and  it  is 
distinguished  from  all  the  breeds  of  domestic  cattle  of  Eu- 
rope, and  from  the  Chillingham  wild  oxen,  by  the  thicker 
clothing  of  hair,  which,  in  the  male  Aurochs,  is  developed 
at  the  fore-part  of  the  body  into  a  curly  felted  mane,  jufih 
tifying  the  distinctive  epithets  of  "  villous"  and  "  maned,'* 
applied  by  the  Romans  to  the  wild  Bison  of  their  period. 

The  Aurochs,  (Bison)  differs,  moreover,  from  all  the 
species  or  varieties  of  ordinary  Ox  (Bos)  by  more  im- 
portant characters,  deducible,  fortunately,  from  those  en- 
during parts  of  its  body  which  serve  to  reveal  its  ex- 
istence in  Europe,  at  periods  more  remote  than  the 
conquests  of  Caesar.  The  differences  observable  ill  the 
skull,  for  example,  of  the  Bos  and  Bison  are  thus  accu- 
rately and  distinctly  defined  by  Cuvier : 

"  The  forehead  of  the  Ox  (Bos)  is  flat,  and  even  slightly 
concave ;  that  of  the  Aurochs  (Bison)  is  convex  (bombe)^ 
though  somewhat  less  so  than  in  the  Buffalo :  it  is  quad- 
rate in  the  Ox,  its  height,  taking  the  base  between  the 
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orbits,  being  equal  to  its  breadth ;  in  the  Aurochs,  mea- 
sured at  the  same  place,  the  breadth  greatly  exceeds  the 
height,  in  the  proportion  of  three  to  two :  the  horns 
are  attached  in  the  Ox  to  the  extremity  of  the  highest 
salient  line  of  the  head,  that  which  separates  the  forehead 
from  the  occiput ;  in  the  Aurochs  this  line  is  two  inches 
behind  the  root  of  the  hbrns :  the  plane  of  the  occiput 
forms  an  acute  angle  with  the  forehead  in  the  Ox ;  the 
angle  is  obtuse  in  the  Aurochs :  finally,  that  plane  of  the 
occiput  is  quadrangular  in  the  Ox,  but  semicircular  in 
the  Aurochs.**'*  The  ribs  never  exceed  in  number  thir- 
teen pairs  in  any  species  of  Bos  proper ;  the  European 
Bison  or  Aurochs  has  fourteen,  and  the  American  Bison 
fifteen  pairs  of  ribs. 

The  fossil  cranium  with  horn-cores,  described  and  figured 
by  Klein  in  the  thirty-seventh  volume  of  the  '  Philo- 
sophical Transactions,'  No.  ccccxxvi.  figs.  1,  2,  and  3,  and 
which  is  now  in  the  British  Museum,  well  illustrates  the 
characters  which  distinguish  the  Aurochs :  the  specimen 
was  dug  up  near  the  city  of  Dantzig. 

Faujas,f  Cuvier,J  and  H.  v.  Meyer,§  have  added  abund- 
ant illustrations  of  the  remains  of  the  same  species  from 
the  superficial  deposits  of  various  parts  of  Europe,  some 
of  which  carry  the  antiquity  of  the  Aurochs  as  far  back 
as  the  period  of  the  extinct  Pachyderms  of  the  newer 
pliocene  deposits.  The  remains  of  the  ancient  European 
Bisons  attest  their  larger  size,  and  longer  and  somewhat  ^ 
less  bent  horns  than  are  manifested  by  the  individuals 
of  the  present  race,  but  no  satisfactory  specific  distinc- 
tion has  been  detected  in  the  fossils  compared  with  the 
bones  of  the  Lithuanian  Aurochs. 

*  Menagerie  du  Museum  d^Histoire  Nat.    Art  Zebu, 

t  '  Essai  de  Geologie,*  torn,  i  pi.  xvii.  |  Loc.  cit. 

$  '  Uber  Fossile  Reste  tod  Ochsen,*  4to.,  1832,  tab.  viii. — xi. 
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The  former  existence  of  the  great  Aurochs  (Bison 
priscus)  in  this  island  is  unequivocally  established  by  fossil 
remains  of  the  cranium  and  horn-cores  from  various  newer 
tertiary  freshwater  deposits,  especially  in  Kent  and  Essex, 
and  along  the  valley  of  the  Thames. 

One  of  these  specimens  (fig.  205)  was  dug  out  of  a 
stratum  of  dark-coloured  clay  beneath  layers  of  brick- 
earth  and  gravel,  thirty  feet  below  the  surface,  at  Wool- 
wich ;  it  presents  the  broad  convex  forehead,  the  ad- 
vanced position  of  the  horns,  which  rise  three  inches 
anterior  to  the  upper  occipital  ridge,  and  the  obtuse- 
angled  junction  of  the  occipital  with  the  coronal  or  frontal 
surface  of  the  skull, — all  which  characters  distinguish  that 
part  of  the  skeleton  of  the  continental  fossil  and  recent 
Aurochs.  The  bony  cores  of  the  horns  extend  outwards, 
with  a  slight  curvature  upwards,  but  are  relatively  longer 
than  in  the  Lithuanian  Aurochs :  the  tips  of  the  horn- 
cores  in  the  fossil  are  four  feet  six  inches  apart ;  the  dis- 
tance from  the  mid-line  between  their  bases  to  the  ex- 
tremity of  the  core,  in  a  straight  line,  is  two  feet  five  inches. 

A  characteristic  cranium  with  horn-cores  of  the  Bison 
priscm^  obtained  by  Mr.  Warburton  from  the  fresh-water 
newer  pliocene  deposits  at  Walton  in  Essex,  is  suspended 
in  the  Hall  of  the  Geological  Society  of  London. 

Another  specimen  of  the  fossil  cranium  of  Bison  priscuSy 
dug  out  of  a  brick-field  at  Ilford  in  Essex,  presents,  with 
the  same  essential  characters  as  the  preceding,  relatively 
thicker,  shorter,  and  more  curved  horn-cores.  This  fossil 
differs  by  its  shorter  horns  from  the  preceding,  and  more 
resembles  the  existing  Lithuanian  Aurochs :  it  may  indi- 
cate the  female  of  the  more  ancient  Aurochs. 

A  broken  skull  with  perfect  horn-cores  of  the  Bison 
prisons^  discovered  by  Mr.  Strickland  in  the  fresh-water 
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drift  at  Oropthome,  Worcestershire,  yields  the  following 
dimeusions :  from  tip  to  tip  of  the  horn-cores,  following 
the  anterior  curves,  three  feet  eight  inches;  the  same  in 
a  straight  line,  three  feet  four  inches. 

Hitherto,  no  fossil  skeleton  of  the  same  individual  has 
been  discovered  in  a  state  of  such  completeness  as  to 
enable  the  anatomist  to  ascertain  the  number  of  the  ribs, — 
a  fact  which  would  be  of  importance  in  determining  the  re- 
lations of  the  ancient  European  Aurochs  with  the  existing 
Lithuanian  Aurochs  and  the  Bison  of  North  America. 
Ouvier  regrets  that  he  had  not  sufficiently  precise  know- 
ledge of  the  formations  containing  remains  of  the  great 
fossil  Aurochs ;  but  that  which  M.  v.  Meyer  cites  appears 
to  give  the  required  proof  of  the  high  antiquity  of  the 
Bison  priscus.* 

The  brick-earth  of  Woolwich  and  Ilford,  from  which  two 
of  the  specimens  of  fossil  Aurochs  above  cited  were  found, 
underlies  a  layer  of  sand,  with  pebbles  and  concretions, 
containing  shells  of  Unio  and  Cyclas ;  and  the  remains  of 
both  Mammoth  and  Rhinoceros  are  unquestionably  asso- 
ciated with  those  of  the  Aurochs  in  this  formation.  The 
other  localities  which  may  be  cited,  from  the  less  certain 
character  of  the  proportion  of  the  metacarpal  and  metatarsal 
bones — those  of  the  slenderest  proportions  being  referred  to 
the  Aurochs, — are  Brentford,  Kew,  Kensington,  Wickham, 
Erith,  Grays,  Whitstable,  Gravesend,  Copford,  and  Glacton. 

Professor  Phillips  has  recorded  the  discovery  of  the 
skull  with  the  cores  of  the  horns  and  the  teeth  of  the 
great  Aurochs  at  Beilbecks  in  his  '  Geology  of  Yorkshire,** 
vol.  i.  2nd  edition,  accompanied   by  land  and  fresh- water 

•  The  skull  of  the  Aurochs,  No.  10  of  v.  Meyer's  Monograph,  forms  part  of 
the  collection  at  Darmstadt,  and  bears  the  following  ticket,  "  Ochsenkopf  aus 
dem  Rhein,  bei  Erfelden  mit  dem  Rhinoceroskopf  in  Rhein  gefunden."  V. 
Meyer  states  that  the  skull  of  the  Rhinoceros  belongs  to  the  extinct  species 
tichorhinus.     Op.  cit.  p.  34. 
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shells,  and  by  remains  of  the  Mammoth,  Rhinoceros,  Felis, 
large  Horse,  large  Deer,  Wolf,  &c. 

To  determine  to  which  subgenus  of  Bovida  belong  the 
detached  teeth,  vertebrae,  ribs,  and  other  bones  of  the 
skeleton — often  mutilated  and  gnawed,  is  still  attended 
with  much  diflSiculty.  Such  remains,  however,  sufficiently 
attest  that  species  as  large  as  the  Bison  priscm  and  Bos 
primigenius  were  very  extensively  distributed  throughout 
England :  they  have  been  found  in  almost  all  the  ossiferous 
caves  which  have  yielded  the  fossil  remains  of  Elephas^ 
Rhinoceros^  Hyana^  and  Ursus. 

Cuvier*  affirms,  as  the  result  of  his  numerous  com- 
parisons of  the  recent  and  fossil  bones  of  the  Bovine 
animals,  that  the  detached  bones  resemble  each  other  too 
much  to  yield  certain  specific  characters,  and  that  it  is 
necessary  to  have  skulls  in  order  to  determine  the  species. 

The  fossil  metacarpal  bones  of  the  gigantic  Bovida 
found  in  England,  indicate  two  species  by  their  different 
proportions  ;  one  kind  being  thicker  than  the  other.  The 
metatarsal  bones  show  a  corresponding  difference ;  and  the 
proportions  of  a  metacarpal  found  associated  with  the 
skull  of  the  Bos  primigenius^  to  be  described  in  the  next 
section,  indicate  the  more  slender  bones  to  belong  to  the 
Aurochs,  {Bison  priscus). 

This  difference  is  shown  by  the  subjoined  admesusure- 
ments,  and  may  be  more  readily  appreciated  by  comparing 
fig.  207  with  fig.  209. 


BISON. 

BOS. 

BISON.                  BOS. 

Metacarpal. 

MetacarpaL 

Metatarsal.   Metatarsal. 

Grays. 

Grays. 

Clacton.        Grays. 

In.   Lines. 

In.  Lines. 

In.   Lines.  In.  Lines. 

Length 

11       0 

10       3 

11       3         11       6 

Circumference  at 

the  middle 

6       3 

6       3 

5       3           6       6 

•  '  Ossemens  Fossiles,'  vol.  iv.  p.  140. 
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The  metatarsal  bone  of  the  Bison 
prisem  from  Clacton  (fig.  207)  showa 
an   unusual   protninence   of  the    inner 


Fig.  206. 


border  of  the  an- 
terior groove  for 
the  extensor  tendon 
whieh  traversed  the 
middle  of  that  sur- 
face of  the  meta- 
tarsal bone.  I  have 
seen  the  same  cha- 
racter in  a  meta- 
tarsal bone  of  cor- 
responding dimen- 
sions found  in  the 
brick  earth  at  Ken- 
sington ;  and  in  two 
metatarsals  of  a 
smaller  species  or 
variety  of  Bison 
(fig.  206),  from  the 

cavernous       fissures    MsUtarsal,  Biam  mimr,         MetIltanBl,j 
,    „        ,  ..  Oreston.  cia,  Cll 

at  UrestOQ  :  it  may 

be  due,  however,  to  accidental  osEiific  inflammation. 


aCMINANTlA. 


Skull  af  great  ez^Dct  Ox,  Scotland. 


BOS  PRIMIGENIUS.    Great  Foadl  Ox. 


i.  pL  II. 


BaiLffotaU, 
Fotai  Or, 


BojANUs,  NoTa  Acta  Acad.  Nat.  Cur.  torn,  i 

p.  4S2. 
CuviKR,  Oesemem  FoMilei,  4to.,  1833,  torn.  it.  p.  150, 

pL  XI.  figs.  1—4. 
Woods,  Descnplion  of  the  fossil  akuU  of  an  Oz,  ita. 

1839. 
Owen,  Report  of  British  Asnxtation,  1643,  p.  233. 

Of  the  two  kinds  of  gigantic  oxen  whicli  the  Biomans 
discovered  when  they  first  penetrated  the  wilds  and  forests 
of  uncivilized  Europe,  that  which  they  distinguished  by  ita 
shaggy  coat  and  mane  may  be  recognised  in  the  still  nn- 
tamed  Aurochs  of  Lithuania ;  and  the  remains  of  the  large 
Bovine  animal  described  in  the  foregoing  section,  which 
belong  to  the  same  subgenus  {Sison),  and  which  show  no 
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clear  specific  distinction  from  the  Lithuanian  Aurochs,  prove 
that  such  an  animal  was  once  distributed  over  Britain, 
where,  its  antiquity,  as  a  species,  equalled  that  of  the 
Mammoth,  the  tichorhlne  Rhinoceros,  the  Spelsean  Hysena, 
and  other  extinct  mammals  of  the  newer  tertiary  period. 

We  have  next  to  inquire  into  the  evidence  of  the  Urus^ 
that  second  kind  of  aboriginal  wild  ox,  which  Caesar 
describes  *  as  being  not  much  inferior  to  the  elephant 
in  size,  and,  though  resembling  the  common  bull  in  colour, 
form,  and  general  aspect,  yet  as  differing  from  all  the 
domestic  cattle  in  its  gigantic  size,  and  especially  in  the 
superior  expanse  and  strength  of  its  horns. 

Of  this  species  we  have  the  same  examples,  short  of  the 
still-preserved  living  animal,  as  of  the  Bison ;  and  it  is 
most  satisfactory  to  find  such  proof  of  the  general  accuracy 
of  the  brief  but  most  interesting  indications  of  the  primitive 
mammalian  fauna  of  those  regions  of  Europe  which  may 
be  supposed  to  have  presented  to  the  Roman  cohorts 
the  same  aspect  as  America  did  to  the  first  colonists  of 
New  England. 

In  the  same  deposits  and  localities  which  have  yielded 
remains  of  the  Aurochs  {Bison  prisons)  there  have  been 
foimd  the  remains  of  another  bovine  animal,  its  equal  or 
superior  in  size,  but  difiering  from  the  Aurochs  precisely 
as  the  Roman  poets  and  historians  have  indicated,  by  the 
greater  length  of  its  horns.  The  persistent  bony  supports 
or  cores  of  the  horns  likewise  demonstrate,  by  their  place 
of  origin  and  curvature,  the  subgeneric  distinction  of  the 
great  Urus,  from  the  Bison,  and  its  nearer  affinity  to  the 

*  **  Tertimn  est  genus  eorum  qui  Uri  appellantur.  Hi  sunt  magnitndine  paulo 
infra  elephantoB,  specie  et  colore  et  figura  tauri.  Magna  vis  eorum  et  magna  yelo- 
citas:  neqne  homini  neque  fers,  quam  conspexerint,  parcunt. — Amplitude  cor- 
nuum  et  figura  et  species  multum  i  nostrorom  bourn  cornibus  difiert.** — C<B8ar  de 
Bella  GcUlico,  lib.  vL  cap.  29.    Valpy^s  Delphin  Classics,  8to.  1819,  p.  254. 
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domestic  ox ;  whence  we  may  infer  that  it  resembled  the 
ox  in  the  close  nature  of  its  hairy  covering,  which  would 
make  the  shaggy  coat  and  the  mane  of  the  Aurochs  more 
remarkable  by  comparison. 

It  is  much  to  be  regretted,  for  the  interests  of  Zoology, 
that  the  great  Hercynian  Uri  have  been  less  favoured 
than  their  contemporary  Bisontes  jubati  in  the  progress  of 
human  civilization,  and  that  no  individuals  now  remain  for 
study  and  comparison,  like  the  Aurochs  of  Lithuania. 

My  esteemed  friend  Professor  Bell,  who  has  written  the 
History  of  existing  British  Quadrupeds,  is  disposed  to 
believe,  with  Cuvier  and  most  other  naturalists,  that 
our  domestic  cattle  are  the  degenerate  descendants  of  the 
great  Urus.*  But  it  seems  to  me  more  probable  that  the 
herds  of  the  newly  conquered  regions  would  be  derived 
from  the  already  domesticated  cattle  of  the  Boman  co- 
lonists, of  those  "  boves  nostri,"  for  example,  by  comparison 
with  which  Csesar  endeavoured  to  convey  to  his  country- 
men an  idea  of  the  stupendous  and  formidable  Uri  of  the 
Hercynian  forests. 

The  taming  of  such  a  species  would  be  a  much  more 
difficult  and  less  certain  mode  of  supplying  the  exigencies 
of  the  agriculturist,  than  the  importation  of  the  breeds  of 
oxen  already  domesticated  and  in  use  by  the  founders  of 
the  new  colonies.  And,  that  the  latter  was  the  chief,  if 
not  sole,  source  of  the  herds  of  England,  when  its  soil 
began  to  be  cultivated  under  the  Roman  sway,  is  strongly 
indicated  by  the  analogy  of  modem  colonies.  The  domes- 
tic cattle,  for  example,  of  the  Anglo-Americans  have  not 
been  derived  from  tamed  descendants  of  the  original  wild 

•  "  I  cannot  but  consider  it  extremely  probable  that  these  fossil  remains  be- 
longed to  the  original  wild  condition  of  our  domestic  Ox." — BelTs  British  Quad- 
rupecls,  p*  414. 
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cattle  of  North  America :  there,  on  the  contrary,  the  Bison 
is  fast  disappearing  before  the  advance  of  the  agricultural 
settlers,  just  as  the  Aurochs,  and  its  contemporary  the 
Urus,  have  given  way  before  a  similar  progress  in  Europe. 
With  regard  to  the  great  Urus,  I  believe  that  this  progress 
has  caused  its  utter  extirpation,  and  that  our  knowledge 
of  it  is  now  limited  to  deductions  from  its  fossil  or  semi- 
fossil  remains. 

The  discovery  of  the  skull  and  horn-cores  of  this  species, 
the  Bos  primigenivjS  of  Bojanus,  in  the  alluvial  beds  of 
rivers,  in  sub-turbary  lacustrine  marls,  and  in  the  newer 
tertiary  deposits  of  this  country,  demonstrates  its  claim 
to  rank  with  the  British  Fossil  Mammalia,  and  at  the 
same  time  determines  its  equal  antiquity  with  the  Aurochs. 

The  characters  of  the  Bos  primigmiuSy  as  contrasted 
with  the  Bison  priscus,  may  be  advantageously  studied  in 
the  magnificent  specimen  of  an  entire  skull  (fig.  208)  from 
near  Athol,  Perthshire,  now  in  the  British  Museum.  The 
concave  forehead  with  its  slight  median  longitudinal  ridge ; 
the  origin  of  the  horns  at  the  extremities  of  the  sharp  ridge 
which  divides  the  frontal  from  the  occipital  regions ;  the 
acute  angle,  at  which  these  two  surfaces  of  the  cranium 
meet  to  form  the  above  ridge  (fig.  210),  all  identify  this 
specimen  with  the  Bos  primigenius  described  by  Cuvier,* 
Bojanus, "f-  and  Fremery.J  The  cores  of  the  horns  bend 
at  first  slightly  backward  and  upward,  then  downward 
and  forward,  and  finally  inward  and  upward,  describing  a 
graceftil  double  curvature:  they  are  tuberculate  at  the 
base,  moderately  impressed  by  longitudinal  grooves,  and 
irregularly  perforated.  The  skull  is  one  yard  in  length  and 
the  span  of  the  horn-cores  is  three  feet  six  inches;  but 

*  '  Ossem.  Fo89.'  iv.  p.  150.         +  '  Nova  Acta  Acad.  Nat.  Cur.'  adii.  pt  2. 
t  '  N.  Verh.  Konmkl.-Nederlandscli  Instituut,  Derde  Deel/  1B31. 
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other  British  specimens  of  the  Bos  primigmius  have  shown 
superior  dimensions  of  the  bony  supports  of  the  horns.  The 
breadth  of  the  forehead  between  the  horns  is  ten  inches  and 
a  half;  from  the  middle  of  the  occipital  ridge  to  the 
back  part  of  the  orbit  it  measures  thirteen  inches;  the 
length  of  the  series  of  upper  molar  teeth  is  six  inches  and  a 
half;  the  breadth  of  the  occipital  condyles  is  six  inches. 

In  the  manuscript  catalogue  of  the  British  Museum  this 
fine  specimen  is  ascribed  to  "  the  Caledonian  Ox,  Bos 
taurus,  var.  giganteay  But  the  wild  white  variety  with 
black  muzzles,  ears,  and  horns,  the  "  boves  sylvestres  "*'  of 
Leslie,*  which  are  identical  with  the  cattle  preserved  at 
Chillingham,  are  of  very  inferior  dimensions,  and  differ 
particularly  in  the  smaller  proportional  size,  and  finer  and 
more  tapering  figure  of  the  horns.  The  Kyloes  of  the 
mountainous  regions  of  Scotland,  which  are  more  likely 
to  have  been  derived  from  an  indigenous  wild  race  than 
the  cattle  of  the  Lowlands,  differ  still  more  from  the  Bos 
primigenius  than  does  the  Chillingham  breed  in  their  di- 
minutive size,  and  very  short  horns. 

"  Many  of  the  skulls  which  occur  in  marl-pits  in  Scot- 
land,'' says  Dr.  Fleming,  "exhibit  dimensions  superior 
to  those  of  the  largest  domesticated  breed.  A  skull  in  my 
possession  measures  twenty-seven  inches  and  a  half  in 
length,  nine  inches  between  the  horns,  and  eleven  inches 
and  a  half  across  the  orbits.''  "f-  These  doubtless  were  of 
the  same  species  as  the  skull  from  Perthshire,  in  the 
British  Museum ;  and,  from  the  very  recent  character  of 
the  osseous  substances,  it  may  be  concluded  that  the  Bos 
primigenius  maintained  its  ground  longest  in  Scotland 
before  its  final  extinction. 


•M    ( 


De  origine,  moribus,  et  rebus  gestis  Scotorum,  Rome,  1678/  p.  10. 
t  *  History  of  British  Animals,'  p.  24. 
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It  is  remarkable  that  the  two  kinds  of  great  wild  oxen 
recorded  in  the  '  Niebeliingen  Lied,'  of  the  twelfth 
century,  as  having  been  slain  with  other  beasts  of  chase  in 
the  great  hunt  of  the  Forest  of  Worms,  are  mentioned  under 
the  same  names  which  they  received  from  the  Romans : 

"  Dar  nach  schluch  er  schiere,  einen  Wisent  und  einen  Elch, 
Starcher  Ure  vier,  und  einen  grimmen  Schelch  :  " 

^  After  this  he  straightway  slew  a  Bis<m  and  an  Elk 
Of  the  strong  Uri  four,  and  a  single  fierce  Schelch/' 

The  image  of  the  great  Urus  in  the  ftiU  vigour  of  life  is 
powerfiilly  depicted  in  a  later  poem,  destined,  perhaps, 
to  be  as  immortal  as  the  '  Niebelungen :' 

**  Mightiest  of  all  the  beasts  of  chase 
That  roam  in  woody  Caledon, 
Crushing  the  forest  in  his  race 

The  Mountain  Bull  comes  thundering  on." 

But  the  following  stanza  shows  that  Scott  drew  his  picture 
from  the  Chillingham  wild-cattle : 

"  Fierce,  on  the  hunter's  quiver'd  hand 
He  rolls  his  eye  of  swarthy  glow  ; 
Spurns,  with  black  hoo&  and  horns,  the  sand, 
And  tosses  high  his  mane  of  snow." 

Scott,  Ballad  o/Cadgow  CksUe, 

Mr.  Woods  cites  the  fact  of  the  discovery  of  the  skull 
and  horns  of  the  great  Urus  in  a  tumulus  of  the  Wilt- 
shire Downs,  as  evidence  that  a  "  very  large  race  of  genuine 
taurine  oxen  originally  existed  in  this  country,  although 
most  probably  entirely  destroyed  by  the  aboriginal  in- 
habitants before  the  invasion  of  Britain  by  Csesar,  since 
they  are  not  mentioned  as  natives  of  Britain  by  him.**'  ♦ 

The  span  of  the  horn-cores,  in  the  instance  cited  by  Mr. 
Woods,  was  thirty-three  inches,  and  the  circumference  of 
each  at  the  base  fifteen  inches  and  a  half.     "  Many  bones 

♦  Op.  cit.  p.  26. 
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of  deer,  boars,  &c.,  were  discovered  at  the  eame  time  ;  also 
several  JragmeDts  of  pottery  of  ancient  Britieh  maua- 
fecture."  Mr.  Woods  also  conjectures  that  the  conflicts  of 
the  first  settlers  with  the  Uri  might  have  g^ven  rise  to  the 
traditionary  legends  of  the  great  Dun  Cow  of  Guy,  Earl  of 
Warwick, 

To  return,  however,  to  more 
positive  testimony  of  the  great 
Uras  as  a  British  quadroped ;  I  may 
first  mention  that  the  most  com- 
plete series  of  the  bones  of  one  and 
the  same  skeleton  of  this  extinct 
species  is  preserved  in  the  private 
collection  of  Mr.  Wickham  Flower ; 
they  were  obtained  from  the  drifl 
overlying  the  London  clay  at  Heme 
Bay.  The  skull  is  not  so  entire  as 
that  in  the  British  Museum,  hut  it 
presents  larger  dimensions. 

The  length  of  each  horn-core  along 
the  outer  curve  is  three  feet  three 
inches ;  the  circumference  of  the  core 
at  its  base  eighteen  inches  ten  lines  ; 
the  longest  diameter  of  the  base  six 
inches  and  a  half;  the  chord  of  the 
arc  described  by  the  core  is  seven 
inches  and  a  quarter ;  &om  the  middle 
line  of  the  forehead  to  the  tip  of 
Meiawreua.  fl«  pnm,  ^^^  ^ore  is  two  fcct  two  inchcs.  The 
oemas    araja  length   of   the    lower  jaw   of   this 

specimen  is  one  foot  eight  inches ;  that  of  the  series  of 
molar  teeth  is  seven  inches.  All  the  true  vertebrie,  except 
the  atlas,  appear  to  have  been  recovered,  and  they  include 
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the  six  remaiDing  cervical  vertebrae,  thirteen  dorsal  and 
six  lumbar  vertebrae ;  thus  yielding  another  important 
character  by  which  this  great  primeval  Ox  agrees  with 
the  domestic  species  of  the  present  day.  One  of  the  dorsal 
vertebrae,  which  retains  its  spinous  process,  measures  one 
foot  seven  inches  in  height, — a  development  not  greater 
than  might  have  been  expected  for  the  support  of  the 
head  and  horns.  One  of  the  scapulae  shows  a  diseased 
external  surface,  ossific  inflammation  having  extended 
from  two  depressions  in  the  bone,  probably  inflicted  by 
the  horns  of  another  bull  in  conflict.  The  metacarpal  and 
metatarsal  bones  (flg.  209)  give  additional  exemplifications 
of  the  true  Bovine  character  of  the  present  extinct  species 
by  their  stronger  proportions,  as  compared  with  those  of 
the  Aurochs  (fig.  207). 

Mr.  Brown,  of  Stanway,  has  recorded  his  discovery, 
in  a  mass  of  drift-sand  overlying  the  London  clay  at 
Clacton  on  the  Essex  coast,  of  the  frontal  part  of  the 
cranium,  with  the  cores  of  the  horns  of  a  large  Bovine 
animal,  which,  from  the  origin,  direction,  and  degree,  of  cur- 
vature of  the  horns,  agrees  with  the  fossil  Bos  primigeniusJ* 
Each  core  measured  three  feet  along  the  outer  curve  from 
the  base  to  the  tip,  the  chord  of  the  arc  of  such  curve 
being  eight  inches ;  the  diameter  of  the  base  was  six  inches 
in  one  direction  and  five  inches  in  the  other.  With  these 
parts  of  the  Bos  primigmius  was  foimd  a  perfect  Mammoth^s 
molar  tooth,  eleven  inches  in  length,  eight  inches  in  depth, 
and  three  inches  across  the  grinding  surface. 

Mr.  H.  Woods,  A.L.S.,  has  published  a  good  descrip- 
tion and  figures  of  the  cranial  part  of  the  skull  and  horn- 
cores  of  the  Bos  primigenim^  which  were  discovered  in  1838 
in  the  bed  of  the  Avon,  about  two  hundred  yards  below 

*  'Magazine  of  Natural  History/  New  Series,  1838.  p.  163. 
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the  bridge  at  Melksham,  in  a  hole  sunk  in  the  gravel,  and 
nearly  filled  with  soft  black  mud.  This  situation  he  states 
to  correspond  with  the  places  in  the  neighbourhood  of 
Bath,  particularly  near  Lark-hall,  at  Tiverton  and  Newton 
St.  Loe,  where  such  remains  have  also  within  a  few  years 
been  discovered,  "  mingled  with  those  of  the  extinct  Ele- 
phant or  Mammoth,  Rhinoceros,  Bear,  Boar,  and  Horse.''* 
The  cores  of  the  horns  measured  in  their  widest  expansion 
four  feet  within  half  an  inch,  and  from  tip  to  tip  three 
feet  three  inches.  The  length  of  each  horn-core,  following 
the  curvature,  was  three  feet ;  and  these  weapons  must 
have  been  greatly  increased  when  the  cores  were  invested 
with  the  horny  sheaths  in  the  living  animal.  The  breadth 
of  the  forehead  between  the  horns  was  ten  inches,  and  the 
breadth  across  the  orbits  thirteen  inches  and  aquarter. 

Cuvier  states,  with  regard  to  fossil  remains  of  the  Bos 
primigenius^  "  II  s'en  trouve  en  Angleterre,^'  apparently 
on  the  authority  of  drawings  transmitted  to  him  by  Mr. 
Crow.  Mr.  Parkinson^  refers  his  specimens  of  Bovine 
fossils,  dug  up  in  Dumfriesshire,  to  the  Bos  primigeniuSy 
but  without  assigning  the  grounds  for  this  choice. 

Cuvier  devotes  a  distinct  section  to  the  detached  fossil 
bones  of  the  trunk  and  extremities  of  the  Bovine  tribe, 
expressing  his  regret  at  the  numerous  sources  of  uncer- 
tainty and  difficulty  attending  their  determination  when 
unassociated  with  the  skull ;  whilst  he  acknowledges  the 
great  importance  of  ascertaining  the  species  of  Bovida 
to  which  the  bones  from  each  stratum  belonged ;  whether, 
for  example,  an  Aurochs,  an  Ox,  or  a  BuflFalo  had  been 
the  companion  of  the  Elephants,  Rhinoceroses,  &c.  which 
formerly  lived  in  climates  of  Europe.  At  the  period  of 
the  publication  of  the  second  edition  of  the  ^Ossemens 

*  Op.  cit.  p.  1 7.  t  *  Organic  Remains,*  vol.  iii,  p.  325. 
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Fossiles'  (1823),  no  authentic  example  had  been  recorded 
of  a  cranium  of  either  Bisoa  priscut  or  Bos  primigenim 
in  strata  containing  bones  of  the  Mammoth  and  Bhino- 
ceros ;  and  this  statement  is  repeated  in  the.  posthumous 
edition  of  the  '  Oasemens  Fossiles,'  Svo,  1835.  The  skull 
of  the  Aurochs  in  the  Darmstadt  collection,  cited  by  M. 
y.  Meyer,  and  the  examples  of  the  Bison  j>rtscuB  from 
newer  pliocene  freshwater  deposits  ia  Kent  and  Essex, 
described  in  the  foregoing  section,  leave  no  reasonable 
doubt  that  a  large  Aurochs  was  the  associate  of  the  gi- 
gantic Pachyderms,  whose  representatives  at  the  present 
day  have  the  Buffaloes  for  their  companions  in  the  tropical 
swamps  and  forests.  It  is  true  that  species  of  true  Bob 
are  found  wild  In  the  wanner  parts  of  Asia ;  but  no  true 
Aurochs  has  been  discovered  within  the  tropics.  That 
the  great  Aurochs  was  associated  with  a  species  of  Bos 
of  equal  size  in  England  during  the  newer  pliocene  period, 
is  equally  demonstrated  by  the  fossils  which  form  the  sub- 
ject of  the  present  sections. 


RUMINANTIA. 


FroDllet  and  hom-corea  oi  Boa  longi/rrna.  Bog,  Inland. 


BOS  LONGIFRONS.    Long-ftonled,  or  Small  FoBBil  Ox. 

Race  of  Ox  from  Irish  Bog,  Ball,  Pioceedinga  of  Royal  Iriih 

Academy,  Januarf,  1 339. 

Aiuietit  Boa  not  eaeefdiaff  the  modem  Ox,  Woods,  Descriplion  of  Fossil  Skull 

of  on  Oi,  4to.,  1839,  p.  28. 

Bos  ImyifToju,  OwKN,  lUport  of  Britiah  Auoda- 

tion,  1813,  p.  235. 

The  magnitude  of  the  great  Hercynian  ITrus,  aod  the 
direction  of  its  horns,  have  led,  a&  we  have  juet  seen, 
to  its  being  distinguished,  by  the  name  of  Boa  jtrtnU^eniiis, 
from  the  ordinary  species  of  domestic  cattle  {Sos  taams). 
But  "  the  naturalbt  well  knows,"  says  Cuvier,  "  that  such 
characters  are  neither  constant  nor  proper  for  the  distinc- 
tion of  species ;"  and  it  appears,  in  fact,  that  the  Bob 
primigeniua,  whUst  it  retained  its  great  bulk  and  enor- 
mous horns,  was  subject  to  some  variety  in  their  curvature. 


BOS    LONGIFRONS.  509 

unless  the  Boa  trochoceros  of  M.  v.  Meyer*  be  actually 
a  distinct  and  contemporary  species.  If,  however,  we 
admit  the  justice  of  Ouvier's  remark,  and  regard  the  great 
Urus  as  a  variety  of  Bos  taurus^  it  is  not  the  less  an  ori- 
ginal one,  since  it  was  coeval  with  the  Aurochs,  and  ex- 
isted long  anterior  to  all  records  and  evidences  of  domesti- 
cated cattle.  It  was  as  wild  as  the  Aurochs  in  the  time 
of  Csesar ;  and  there  is  as  little  proof  of  its  having  ante- 
cedently given  origin  to  the  domestic  cattle  of  the  Romans 
as  that  the  Aurochs  itself  did. 

I  have  already  adverted  to  the  high  probability  that 
the  Roman  colonies  in  Graul,  Belgium,  and  Britain,  de- 
rived their  domestic  cattle  from  those  of  the  parent  State, 
instead  of  by  the  difficult  task  of  subjugating  the  very 
formidable  species  of  the  fastnesses  which  those  colonists 
were  in  progress  of  reclaiming  for  the  service  of  civilised 
life.  But,  if  it  should  still  be  contended  that  the  natives  of 
Britain,  or  any  part  of  them,  obtained  their  cattle  by  tam- 
ing a  primitive  wild  race,  neither  the  Bison  nor  the  great 
Urus  are  so  likely  to  have  frimished  the  source  of  their 
herds  as  the  smaller  primitive  wild  species,  or  original 
variety  of  Bos,  which  is  the  subject  of  the  present  section. 

A  frontlet  and  horn-core  of  this  species  formed  part  of 
the  original  collection  of  fossils  of  John  Hunter,  in  the 
manuscript  catalogue  of  which  collection  it  was  recorded 
as  having  been  obtained  "  from  a  bog  in  Ireland."  I  had 
entered  it,  in  the  catalogue  of  the  museum  of  the  College 
of  Surgeons  in  1830,  under  the  name  of  Bos  bra^chyceros^ 
on  account  of  its  peculiarly  short  horns ;  and,  after  the 
imposition  of  that  name  by  Mr.  Gray  upon  a  wild  African 
existing  species  of  Bos,  I  changed  the  name  to  Bos  longi- 
frons,  under  which  the  remains  of  this  interesting  species 

*  *  Palseologica,*  p.  96. 
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or  variety  were  described  in  my  '  Report  on  British  Fossil 
Mammalia/ 

Had  no  other  localities  for  the  Bos  longifrons  been 
known  than  that  of  the  Hunterian  specimen,  the  species 
might  have  been  held  to  be  of  later  date  than  the  Bos 
primigenius  and  Bison  prisons^  of  whose  existence,  as  the 
contemporaries  of  the  Mammoth  and  tichorhine  Rhi- 
noceros, we  have  had  such  satisfactory  evidence ;  I  have, 
however,  been  so  fortunate  as  to  find,  in  the  survey  of  the 
collections  of  Mammalian  Fossils  in  the  eastern  counties  of 
England,  some  indubitable  specimens  of  the  Bos  longifrons 
from  freshwater  deposits,  which  are  rich  in  the  remains  of 
Elephds  and  Rhinoceros, 

Mr.  Brown  of  Stanway  has  obtained  the  back  part  of 
the  cranium  with  the  horn-cores  from  the  freshwater 
newer  pliocene  deposits  at  Glacton,  and  also  the  frontal 
part  of  the  skull  and  horn-cores  from  similar  forma- 
tions at  Walton,  both  on  the  Essex  coast.  Remains 
of  the  Bos  longifrons  have  also  been  found  in  the  fresh- 
water drift  at  Kensington,  associated  with  those  of  the 
Mammoth. 

This  small  but  ancient  species  or  variety  of  Ox  belongs, 
like  our  present  cattle,  to  the  subgenus  Bos^  as  is  shown 
by  the  form  of  the  forehead,  and  by  the  origin  of  the  horns 
from  the  extremities  of  the  occipital  ridge  (fig.  211)  ;  but 
it  differs  from  the  contemporary  Bos  primigenius,  not  only 
by  its  great  inferiority  of  size,  being  smaller  than  the 
ordinary  breeds  of  domestic  cattle,  but  also  by  the  horns 
being  proportionally  much  smaller  and  shorter,  as  well  as 
differently  directed,  and  by  the  forehead  being  less  con- 
cave. It  is,  indeed,  usually  flat;  and  the  frontal  bones 
extend  ftirther  beyond  the  orbits,  before  they  join  the 
nasal  bones,  than  in  the  Bos  primigenius.     The  horn-cores 
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of  the  Bos  longifrons  describe  a  single  short  curve  outwards 
and  forwards  in  the  plane  of  the  forehead,  rarely  rising 
above  that  plane,  more  rarely  sinking  below  it :  the  cores 
have  a  very  rugged  exterior,  and  are  usually  a  little  flat- 
tened at  their  upper  part. 

Remains  of  this  species  were  described  by  Robert  Ball, 
Esq.,  Secretary  to  the  Zoological  Society  of  Dublin,  in 
the  'Proceedings  of  the  Royal  Irish  Academy  for  Ja- 
nuary 1839,'  as  indicating  ''  a  variety  or  race  differing 
very  remarkably  from  any  previously  described  in  works 
with  which  the  author  was  acquainted."*'  They  consisted 
principally  of  parts  of  the  skull  with  the  horn-cores,  which 
had  been  found  at  considerable  depths  in  bogs  in  West- 
meath,  Tyrone,  and  Longford. 

In  the  same  year  Mr.  Woods,  in  his  '  Description  of  the 
Skull  of  the  Bos  primigenius  from  Melksham,'  gave  a 
notice  of  a  fragment  of  a  skull,  including  the  cores  of  the 
horns,  with  a  wood-cut  of  the  specimen,  clearly  showing 
it  to  belong  to  the  Bos  longifrons.  It  was  found  in  a  peat- 
bog in  the  neighbourhood  of  Bridgewater.  This  formation 
"  covers  an  ancient  sea-beach  (although  now  nine  miles 
from  the  coast),  in  which  such  marine  genera  as  MureoSy 
Ostrea,  Mytiltis^  and  Solen  are  abimdantly  embedded,  and 
over  these  as  plentiftil  a  deposit  of  freshwater  species,  as 
Heliwy  PlanorhiSy  Lymnea^  &c.,  exhibiting  the  alternate 
resting  of  the  sea,  and  a  river  or  lake  for  very  considerable 
periods."*'  The  peat  above  these  deposits  is  thirty  feet  in 
thickness,  and  the  skull  of  the  Bos  longifrons  was  deeply 
embedded  in  it. 

The  agreement  of  the  specimens  from  the  more  ancient 
freshwater  beds  in  Essex  and  Middlesex  with  those  from 
the  later  formations  of  Devonshire   and   Ireland  is   ex- 

•  Op,citp.  28. 
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tremely  close  in   every  character,    except  the  accidental 
ones  derived  from  the  diflFerence  of  the  strata. 

The  following  are  admeasurements  of  some  of  the  speci- 
mens : 

Hunterian      Mr.  Ball, 
Irish  Bog.    Bog,  West- 


Length  from  the  supra-occipital  ridge  to  the  nasal  bones 

Breadth  of  the  skull  between  the  roots  of  the  horns    . 

Breadth  of  the  skull  across  the  middle  of  the  orbits    . 

Circumference  of  base  of  horn-core 

Length  following  outer  curvature        , 

Span  of  horn-cores  from  tip  to  tip       .  .  .         12      0         110 

Mr.  Brown.  Mr.  Woods* 
Fresh- water,    Bog,  Bridg- 
Clacton  beds.         water. 
In.    Lin.    In.    Lin. 

Length  from  the  supra-occipital  ridge  to  the  nasal  bones       0      0  0      0 

Breadth  of  the  skull  between  the  roots  of  the  horns 

Breadth  of  the  skull  across  the  middle  of  the  orbits 

Circumference  of  base  of  horn-core     •  . 

Length  following  outer  curvature 

Span  of  horn-cores  from  tip  to  tip      • 


meath. 

In. 

Lin. 

In.    Lin 

8 

0 

8       0 

5 

0 

5      0 

6 

9 

6      6 

4 

0 

3      6 

4 

0 

3      6 

5  0  5  0 

0  0  0  0 

4  6  0  0 

4  0  4  0 


12      0        11       3 

Additional  specimens  of  the  Bos  longifrom  have  been 
transmitted  to  me  by  the  Earl  of  Enniskillen  from  the 
sub-turbary  shell-marl  in  various  localities  in  Ireland ;  by 
Mr.  Strickland  from  the  newer  pliocene  freshwater  deposits 
in  the  brick-field  at  Bricklehampton  Bank  in  the  valley 
of  the  Avon ;  and  by  Mr.  Allies  from  the  alluvium  of 
the  Severn  at  Diglis. 

In  the  first  of  those  localities  the  Bos  longifrom  is  asso- 
ciated with  the  Megaceros  Hihemicus^  just  as  it  is  in  the 
newer  pliocene  freshwater  deposits  in  Essex;  in  the 
Bricklehampton  beds,  it  occurs  with  both  the  Bison  priscus 

*  Mr.  Woods  deemed  his  specimen  to  indicate  that  the  races  of  the  genus  Bos 
in  the  ancient  time  must  have  been  subject  to  many  variations  in  point  of  size  (op. 
cit.  p.  28)  ;  but  I  have  met  with  none  coeval  with  the  Bos  Umgifrons^  of  interme- 
diate size  between  it  and  the  colossal  Urus  and  Bison. 
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and  Bos  primigmim  ;  in  the  more  recent  alluvium  we  find 
it  with  the  Red  Deer  and  with  Boman  antiquities.* 

In  many  localities  in  Ireland  the  remains  of  the  Bos 
longifrons  are  found  in  the  peat  itself,  from  which  it  may 
be  inferred  that  the  species  continued  to  exist  after  the 
Megaceros  became  extinct. 

Amongst  the  numerous  specimens  of  the  Bos  longifrons 
which  have  passed  through  my  hands,  I  have  recognised 
two  sizes  of  the  horn-cores,  the  largest  yielding  a  basal 
circumference  of  seven  inches,  and  a  length  along  the 
outer  curve  of  seven  inches ;  and  the  smaller  size  being 
that  which  is  given  in  the  preceding  table  of  dimensions : 
the  smaller  horns  may  have  characterised  the  female,  and 
the  larger  horns,  which  have  the  same  curvature  and 
rugged  surface,  the  males.  Mature  Bovine  metacarpal 
and  metatarsal  bones,  shorter  than  those  of  an  ordinary 
domestic  Ox,  or  not  exceeding  them  in  size,  but  thicker 
in  proportion  to  their  length,  have  been  foimd  fossil  in 
the  caves  at  Kirkdale  and  Oreston.  I  suspect  these  to 
belong  to  the  Bos  longifrons ;  at  all  events  they  testify  the 
co-existence  of  an  ordinary-sized  Bos  with  the  extinct 
Camivora  of  that  remote  period,  and  one,  therefore,  more 
likely  to  become  their  prey,  than  the  comparatively  gigan- 
tic Bison  and  Urus, 

It  has  been  remarked,  in  a  former  section,  that  the 
domesticated  descendants  of  a  primitive  wild  race  of  cattle 
were  more  likely  to  be  met  with  in  the  mountains  than 
in  the  lowlands  of  Britain,  because  the  aborigines,  retain- 
ing their  ground  longest  in  the  mountain  &stnesses,  may 
be  supposed  to  have  driven  thither  such  domestic  cattle  as 
they  possessed  before  the  foreign  invasion,  and  which  we 

*  The  specimens  of  Bos  longifrons  firom  Diglis  are  those  referred  to  at  p.  475 
as  bones  ^  of  small  short-homed  Cattle.** 

L    L 
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may   presume    therefore    to  have  been  derived  from   the 
subjugation  of  a  native  species  of  Bos. 

In  this  field  of  conjecture,  the  most  probable  one  will 
be  admitted  to  be  that  which  points  to  the  Bos  longifrons 
as  the  species  which  would  be  domesticated  by  the  ab- 
origines of  Britain  before  the  Roman  invasion.  Had  the 
Bos  primigenius  been  the  source,  we  might  have  expected 
the  Highland  and  Welsh  cattle  to  have  retained  some  of 
the  characteristics  of  their  great  progenitors,  and  to  have 
been  distinguished  from  other  domestic  breeds  by  their 
superior  size  and  the  length  of  their  horns.  The  kyloes 
and  the  runts  are,  on  the  contrary,  remarkable  for  their 
small  size,  and  are  characterised  either  by  short  horns,  as 
in  the  Bos  longifrons^  or  by  the  entire  absence  of  these 
weapons. 


ADDENDUM  TO  BOVID.E, 

The  valuable  geological  services  rendered  to  the  Russian 
Empire  by  our  distinguished  countryman,  Roderick  Impey 
Murchison,  Esq.,  have  been  the  source  of  reciprocal  bene- 
fit to  Zoological  science  at  home,  the  Emperor  of  Russia 
having  been  pleased,  at  Mr.  Murchison''s  request,  to  direct 
the  transmission  to  this  country  of  the  prepared  skin  and 
the  skeleton  of  the  rare  Zubr,  or  existing  Wild  Aurochs, 
which  species  is  preserved  with  so  much  care  in  the  forests 
of  Lithuania.  The  specimens  have  been  presented  by 
his  Imperial  Majesty  to  the  British  Museum,  where  I 
have  had  the  opportunity  of  comparing  the  recent  bones 
with  those  of  the  fossil  Aurochs  since  the  foregoing  sheets 
went  to  press. 

The  metacarpal  and  metatarsal  bones  present  the  same 


BISON    PRISCUE. 


slender  proportions,  compared  with  those  of  the  Ox,  which 
distinguish  the  fossils.  There  are  fourteen  pairs  of  ribs. 
The  skull  shows  the  same  expanse,  convexity,  and  short- 
ness of  the  frontal  re^on,  and  the  same  angle  between 
this  and  the  occipital  region,  as  does  the  fos^l  skull  of  the 
BUon  priacua ;  the  horn-cores  hare  the  same  advanced 
origin,  and  the  same  direction  :  these,  however,  are  rela- 
tively shorter  than  in  most  of  the  fos«l  skulls,  and  the 
general  size  of  the  existing  Aurochs  is  less  than  that  of 
the  ancient  or  fossil  specimens.  Admitting  with  Guvier, 
that  such  characters  are  neither  constant  nor  proper  for 
the  distinction  of  species,  we  may  recognise  in  the  con- 
fined sphere  of  existence  to  which  the  Aurochs  has  been 
progressively  reduced,  precisely  the  conditions  calculated 
to  produce  a  general  loss  of  size  and  strength,  and  a  special 
diminution  of  the  weapons  of  offence  and  defence.  I  can- 
not perceive,  therefore,  any  adequate  ground  for  aban- 
doning the  conclusion  to  which  I  had  arrived  from  a  study 
of  the  less  perfect  materials  availahle  to  that  end,  before 
the  arrirlil  of  the  entire  skeleton  (£  the  Lithuanian  Au- 
rochs, viz. — that  this  species  was  contemporary  with  the 
Mammoth,  the  Tichorbine  Bhinoceroa,  and  other  extinct 
Mammals  of  the  pliocene  period. 


/V.412. 


Side  view  of  cranium  of  Bot  lonj/ifiimt,  Bi^,  Ireland. 
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DELPHINIDjE. 


Skull  of  thick-tootbed  Ommpiu.     Fen,  Lincobuhire. 
PHOC^NA  CRASSIDENS.     Thick-toothed  Grampus. 

The  most  complete  example  of  the  skeletoD  of  a  CetEt- 
ceous  animal  vhich,  by  the  alteration  of  the  oyeeous  tex- 
ture, and  by  the  peculiar  con  figuration  of  the  bones, 
claims  to  rank  with  the  British  Fossil  Mammalia,  is  that 
which  was  discovered  in  the  year  1843  in  the  great  fen 
of  Lincolnshire  beneath  the  turf,  in  the  neighbourhood  of 
the  ancient  town  of  Stamford,  and  which  ie  now  preserved 
in  the  Museum  of  the  Stamford  Institution. 

The  skull  (fig.  213),  which  is  almost  entire,  and  the 
teeth,  some  of  which  are  preserved  in  the  lower  jaw,  prove 
the  animal  to  have  belonged  to  the  Dolphin  tribe  (_Del- 
phinida),  and  to  the  short-jawed  or  Porpoise  genns  i^Pho- 
citna),  and  herein  to  be  comparable  in  point  of  size  with 
the  Round-headed  Porpoise  {^Phocana  melaa),  the  Grrampns 
{Pkocatia  orca),  and  the  Beluga  {Phocana  haeat). 

It  differs  sensibly  from  the  skull  of  the  Beluga  by  its 
concave  profile,  and  by  its  greater  breadth  ia  proportion 
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to  its  length,  especially  across  the  maxillary  portion:  it 
has  shorter  temporal  fossae  and  more  numerous  teeth.  The 
general  resemblance  of  the  fossil  to  the  skulls  of  the 
Grampus  and  Bound-headed  Porpoise  is  much  closer,  and 
its  distinctive  character  requires  more  detailed  comparison 
with  these  for  its  demonstration.  The  following  are  di- 
mensions of  the  cranium  of  the  fossil  and  of  the  closely 
allied  recent  species : — 

Crassidens*  Orca,  Melas* 

In.  In.      In. 

1.  Length  of  the  skull  from  the  back  part  of  the  condyles 

to  the  end  of  the  beak   .  .  .  .26  36      24 

2.  Length  of  the  beak  from  the  front  end   of  the  malar 

bones    ......  12  17       13 

3.  Breadth  of  the  skull  across  the  post-orbital  processes  of 

the  frontal  bones  .  .  .  .15  21       15| 

4.  Height  of  the  skull  from  the  lower  part  of  the  condyles 

to  the  top  of  the  occipital  crest  .            .  .  9§ 

5.  Breadth  of  the  beak  across  its  middle  part  .  7 

6.  Length  of  the  alveolar  series,  lower  jaw,  •  94 

7.  Length  of  the  lower  jaw                •            .  .  20§ 

These  dimensions  show  the  close  agreement  between 
the  fossil  and  the  skull  of  the  Pkocana  melas  in  general 
size,  but  the  sixth  admeasurement  demonstrates  an  im- 
portant difference  in  the  extent  of  the  dental  series :  and 
this  difference  does  not  depend  on  a  corresponding  differ- 
ence in  the  number  of  the  teeth,  which  might  have  been 
merely  the  effect  of  age ;  for  the  lower  jaw  of  the  Ph. 
melaSj  the  subject  of  comparison,  has  eleven  teeth  in  the 
alveolar  series  of  each  ramus,  whilst  the  fossil  jaw  has 
only  ten.  The  greater  extent  of  the  dental  series  in  this 
jaw  depends  on  the  considerably  larger  size  of  the  teeth 
in  the  fossil,  as  the  following  dimensions  show : — 

^                                        Crassidens,  Oroa.  Melcts, 

In.           In.  In. 

Circumference  of  the  base  of  the  crown  of  the  largest  tooth    2            4  1 

Length  of  the  crown  of  do.  ....  12j( 


15 

H 

10 

6* 

15 

H 

29 

19 
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In  the  relative  size  of  the  teeth,  their  thick  conical 
crowns  with  slightly  recurved  and  incurved  pointed  sum- 
mits, and  also  in  the  well-defined  coat  of  enamel,  the  fossil 
much  more  resembles  the  Grampus.  In  the  skull  of  a 
Grampus  in  the  College  of  Surgeons,  the  number  of  teeth 
is  j IZ] I  ;  i'l  the  fossil  cranium  it  is  \lZll  ?  Iii  the  latter 
the  enamel  has  been  changed  to  a  light  bluish-grej,  the 
dentine  to  a  yellowish-brown.  In  the  fossil  lower  jaw  the 
number  is  precisely  defined  by  the  actual  teeth,  or  by  the 
distinct  sockets :  these  parts  have  been  restored  in  the 
upper  jaw  of  the  Stamford  specimen. 

The  Pkocana  crassidens  differs  from  the  Phoeana  melcLS 
in  the  relatively  larger  temporal  fossae,  by  which  it  re- 
sembles the  Grampus ;  and  it  differs  from  Ph.  orca,  and 
resembles  the  Ph,  melas  in  the  continuation  of  the  inter- 
maxillary bones  backwards  to  the  nasal  bones,  which  they 
join ;  but,  in  the  breadth  of  the  intermaxillaries,  it  is 
intermediate  between  the  Ph.  area  and  Ph.  mdcu.  In 
the  latter  species,  Cuvier  correctly  states  that  "  the  inter- 
maxillaries include  nearly  two-thirds  of  the  breadth  of 
the  beak,  whilst  in  the  Grampus  they  scarcely  form  one- 
third  :^  but,  in  the  Phoeana  crassidenSy  the  intermaxillary 
bones  form  more  than  half  the  breadth  of  the  beak.  A 
more  definite  distinctive  character  of  the  fossil  skull  is 
the  appearance  of  part  of  the  vomer  (fig.  216, «?,)  upon 
the  bony  palate,  in  the  same  relative  position  and  to  the 
same  extent  as  in  the  skull  of  the  common  Porpoise ;  for 
the  vomer  is  not  visible  on  the  palate  in  the  Grampus, 
the  Bound-headed  Porpoise  (PA.  rndas)^  the  Beluga,  or 
the  Delphmus  griseus. 

By  comparing  figure  213  with  that  of  the  skull  of  the 
Bottle-nosed  Dolphin  {Delphinm  tursio)  in  p.  472  of  BelFs 
'  British  Quadrupeds,  the  difference  will  be  readily  appreci- 
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ated  between  the  Stamford  fossil  and  that  large  British 
species  of  Delphis^  which  is  so  nearly  similar  in  size.  The 
skull,  with  the  numerous  minute  teeth,  of  the  Porpoise 
forms  the  subject  of  the  vignette  at  p.  476;  and  the 
characteristic  cranium  of  the  Beluga  is  figured  at  p.  491 
of  the  same  work. 

I  have  seen  no  specimens  of  these  existing  British  Del- 
phinida  meriting  to  be  regarded  as  fossils;  the  subject 
of  the  present  section  presents  characters  by  which  it 
differs  not  only  from  the  known  existing  Delphinida  of 
our  own  coasts,  but  from  all  the  species  that  have  been 
so  described  and  figured  as  to  admit  of  a  comparison. 

Of  the  fossil  Delphinida^  described  in  other  works,  the 
Phocana  Cortesi%  which  Ouvier^  defines  as  allied  to  the 
Ph,  orca  and  Ph.  melas^  is  readily  distinguished  from  the 
Ph.  crassidens  by  its  more  numerous  and  smaller  teeth. 
The  fossil  Delphinus^  allied  to  the  common  species,f  is 
distinguished  by  its  still  smaller  teeth ;  and  another  extinct 
species,  from  the  Faluns  of  the  "  D^partement  des  Landes,"J 
by  the  long  symphysis  of  the  lower  jaw;  that  of  the 
Stamford  fossil  being  as  short  as  in  the  Grampus.  The 
fossil  Dolphin,  described  by  M.  Von  Meyer  under  the  name 
of  Arionus  servatus^^  had  a  mandibular  symphysis  not 
shorter  than  one-third  the  entire  length  of  the  skull. 
The  Delphinm  from  the  "  calcaire  grossier,^  du  D^parte- 
ment  de  Maine-et-Loire,  had  seventeen  teeth  in  each 
alveolar  series  of  the  upper  jaw.  Other  recorded  extinct 
Getacea  present  still  wider  differences  from  the  Stamford 
fossil. 

Whether  the  species  or  variety  of  the  Grampus  indicated 

*  ^  Un  Dauphin  voisiii  de  Vepatdard  et  du  gkbiceps.'^'*    ^  Ossemens  Fossiles/ 
4to.,  1823,  t.  y.  pt.  i.  p.  808. 

t  lb.  p.  816.  X  lb.  p.  312. 

$  Leonhard  and  Bionn,  Jahrbuch  fur  Mineialogie,  1841,  p.  315. 
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by  thiB  fossil  may  Btill  exist  in  out  seas,  remains  to  be 
proved:  until  then,  it  may  be  regarded  as  an  extinct 
species  of  Delpkinidx,  for  which  I  propose  the  name  of 
Phacana  crassidms. 

Remains  of  Ddph.imdaha.vv!  been  found  in  silt  several 
feet  below  the  surface  in  the  "  Beeding  levels,''  and  at 
the  mouth  of  Guckmeer.  The  most  completely  petrified 
specimen  referable  to  this  family  of  Cetacea,  is  the  ancby- 
loid  mass  of  cervical  vertebra  in  Professor  Sedgwick's 
musenm  in  the  University  of  Cambridge.  Bespecting 
this  specimen,  which  has  belonged  to  a  GetaceaD  as  lai^ge 
as  the  Orampns  or  Narwhal,  the  Profeaaor  writes  to  me  :— 
*'  It  was  found  in  the  brown  clay  {alias  till)  near  Ely ; 
but  I  have  not  the  shadow  of  doubt  that  it  was  washed 
out  of  the  Kimmeridge  (or  Oxford)  clay,  for  both  clays 
are  near  at  hand.  In  condition,  it  is  exactly  like  the 
bones  of  those  clays,  and  is  utterly  unlike  the  tme  gravel 
bones,  whether  in  the  dry  gravel  or  the  till." 

Subjoined  is  the  figure  of  the  anchylosed  cervical  verte- 
bne  of  the  Phocana  crasiidens. 

Fig.2U. 


Cerncal  TerWbne  of  thick-toothed  Onmpua.    Fen>,  Lincolnehiie. 
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Fouil  fnvpaent  of  the  tuth  of  n  NanvliBl,  ^  ac 


MONODON  MONOCEROS.    Narwhal. 

Nandiol,  Piukinbon,  Orguiic  Remaina.  4to.,  181 1,  tol.  iii  p.  309. 

NanxdfottiU,  Cuvieb,  Oaseinena  Fouilei,  4to.,   1825,  tdI,  t.  pt.   i. 

p.  349. 
Moaodoafoaiilia,  H.  v.  Mbvsh,  Palieologica,  8to.,  1633,  p.  99. 

MoBodM  monoeerot,     OwBN,  Report  of  British  Aiiadatioii,  1842. 

The  following  is  the  evidence  of  the  existence,  during  the 
deposition  of  our  tertiary  strata,  of  the  very  remarkable 
species  of  Cetaceous  animal,  whose  spiral  tusk  so  long 
perplexed  the  older  naturahsts,  and  still  figures  in  heraldry 
as  the  bom  of  the  fabulous  Unicom. 

Mr.  Parkinson,  in  the  work  above  cited,  states  that 
two  fossil  Jragments  of  the  long-projecting  and  spirally- 
twisted  tooth  of  the  Narwhal  were  formerly  in  the  mu- 
seum of  Sir  Ashton  Lever;  and  he  adds,  "One  of  these 
I  DOW  possess,  and  strongly  suspect  it  to  have  been  found 
on  the  Essex  coast." 
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This  specimen  was  purchased  at  the  sale  of  Mr.  Park- 
inson'^s  collection  by  the  Earl  of  Enniskillen,  who  most 
kindly  transmitted  it  to  me  to  have  the  figures  taken 
from  it  which  are  placed  at  the  head  of  the  present  sec- 
tion. The  specimen  has  lost  much  of  the  original  animal 
matter,  is  absorbent,  rather  friable,  and  partially  decom- 
posed, so  that  the  layers  of  the  basal  substance  of  the 
dentine  might  be  easily  separated.  In  what  length  of  time, 
simple  exposure  to  the  elements  on  the  sea-shore  would 
produce  this  state  of  decomposition,  I  know  not ;  but 
I  have  only  witnessed  such  a  state  in  fossils  of  the  age 
of  the  post-pliocene  extinct  Mammals. 

The  fragment  above  figured  is  the  basal  part  of  the  tusk ; 
it  measures  ten  inches  and  a  half  in  length,  and  nine  inches 
in  circumference:  fig.  216,  *,  shows  the  short  and  wide 
conical  pulp-cavity  at  the  inserted  end,  and  fig.  215,  ', 
the  opposite  fractured  end,  where  the  pulp-cavity  begins 
again  to  expand  as  it  extends  into  the  exserted  part  of 
the  tusk.  The  superficial  spiral  ridges  precisely  resemble 
those  at  the  same  heavy  implanted  part  of  the  tusk  in 
the  recent  Narwhal, 

A  portion  of  a  fossilized  tusk  of  a  Narwhal  is  preserved 
in  the  museum  of  Comparative  Anatomy  in  University 
College,  and  is  said  to  have  been  obtained  from  the  London 
clay  in  the  neighbourhood  of  the  metropolis.*  A  portion 
of  the  skull  of  a  Monodon  monoceros  is  said  to  have  been 
found  in  the  marine  silt  of  the  marshy  plain  called  Lewes 
Levels. 

Cuvier  mentions  a  fragment  of  the  Narwhal's  tusk, 
considerably  altered  in  texture,  which  is  preserved  in  the 
museum  of  Natural  History  at  Lyons,  and  cites  a  notice 
of  similar  fossils  found  in  Siberia. 

*  Professor  Grant,  in  Thomson's  British  Annual,  1839,  p.  269. 
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Iq  the  HuDtemo  Collection  of  Fossils  in  the  Boyal 
College  of  Surgeons,  there  is  a  small  fragment  of  the  tusk 
of  a  Narwhal,  No.  1439,  partly  decomposed  and  absorbent 
from  the  loss  of  animal  matter,  which  is  stated  to  be 
"  from  Baiimann''s  Gave."  This  cave  is  situated  on  the 
north-east  border  of  the  Hartz,  in  Blankenbnrg,  and  is 
described  by  Leibnitz  in  bis  '  ProtogEea,'* 

*  Sea  my  catslogne  of  the  FoEsil  MammaliB  and  Avea  in  the  Miuenm  of  the 
RupiX  Ccdlega  of  SuigeouB  of  England,  4to.,  p.  286. 


Ikue  of  ikutl  of  thick-toothed  Onunpus.    Fen,  Ltocalndiire. 


PHYSETKKIDJI. 


PHYSETBRID^. 


Fouil  tooth,  i  nat.  uie,  of  Cacbalot,  newer  pliocene,  Euei. 


PHYSETER  MACROCEPHALUS.    Cachalot,  or 
Sperm  Whale. 

Qtchalot,  Owen,  Report  of  Biitiih  Auodatioii,  1612,  p.  18. 

The  evidence  of  the  existence  of  the  Great  Sperm 
Whale,  or  Cachalot,  in  European  seae  at  the  period  when 
the  mammoth  and  other  now  extinct  mammalia  trod  the 
adjoining^  ehores,  is  precisely  of  the  same  natnre  as  that 
previoaslj  adduced  for  the  contemporaneous  existence  of 
the  Narwhal,  viz.,  the  discovery  of  a  fossil  tooth,  absorbent 
from  the  loss  of  animal  matter,  and  with  its  snbstance 
separating  into  concentric  layers,  in  the  superficial  deposits 
near  the  coast  of  Essex.  Fig.  217  gives  a  side-view  of 
this  tooth,  which  is  now  in  my  possesion,  and  fig.  218 
is  a  view  of  a  longitudinal  section  of  a  recent  Cachalot's 
tooth,  to  show  the  characteristic  proportions  of  c,  the 
cement ;  d,  the  dentine ;  and  o,  the  osteodentine,  which 
substances  enter  into  the  composition  of  the   Cachalot's 
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tooth.*  Satisfactory  evidence  of  the  existence  of  the 
Cachalot  in  the  present  seas  of  Britain,  is  given  by  Pro- 
fessor Bell,  in  his  '  History  of  British  Quadrupeds  and 
Whales,'  p.  503. 

■  OdoDtograph;,  p.  363,  pie.  OS,  90. 


Longitudinal  eection  of  a  recent  tooth  of  the  Cachalot,  ^  nat>  si 


Longitudinal  section  of  a  foiail  phjBeteroid  toolli  from  the  Red  Crag,  FeliiBtow. 


ItAL^fiNlD^. 
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"^T"'  f^  -    ■ 


PeUo-tjippanic,  or  Ear-bone  of  the  recent  Cachalot.    \  nat.  aiie. 

OETOTOLITES.     Fossil  Ear-bones  of  Whales. 

Thb  Ber.  Professor  Henslow,  in  Iiie  Paper  entitled  "  On 
Concretionfl  in  the  Bed-crag  at  Felizstow,  Suffolk,"*  in 
which  the  attention  of  geologists  was  first  called  to  their 
animal  and  cetaceous  origb,  has  appended  my  determina- 
tions of  some  of  the  most  remarkable  of  those  bodies,  by 
which  not  fewer  than  three,  and  probably  four,  species  of 
whales  have  been  added  to  the  Catalogue  of  British  Fossil 
Mammalia.  I  have  proposed  to  call  the  bodies  in  qnestion 
"cetotolite8,"f  as  they  consist  of  portions  of  the  petro- 
tympanics,  or  ear-bones  of  large  Cetacea. 

*  Proceedings  of  Ibe  Geological  Society,  Dec  13,  1843,  pp.  281,  383. 
+  (iirH,  whale  ;  i&,  ear  ;  XJI»,  stone. 
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An  entire  specimen  of  this  compound  bone  has  not  yet 
been  obtained  from  the  Red-crag ;  nor  is  it  likely  that  it 
should  be.  Almost  all  the  fossils  of  this  formation  show 
the  action  of  surf-waves  or  breakers;  those  under  con- 
sideration appear  to  have  been  dislodged  from  a  subjacent 
eocene  deposit ;  and  as  the  massive  petrous  bone  and  the 
tympanic  bone  of  the  Cetacea  adhere  to  each  other  natu- 
rally by  only  two  small  surfaces,  they  would  hardly  escape 
being  broken  asunder  under  the  operation  of  such  disturbing 
forces. 

All  the  specimens  which  were  submitted  to  me  by  Pro- 
fessor Henslow  consisted  of  the  tympanic  portion  only, 
and  I  have  as  yet  seen  but  one  specimen  of  the  rugged 
petrous  bone ;  it  is  now  in  the  collection  of  Mr.  Brown,  of 
Stanway.  The  tympanic  bone  may  be  readily  recognised 
by  its  peculiar  conchoidal  shape  and  extremely  dense  tex- 
ture ;  the  recent  bone  breaking  with  almost  as  sharp  a 
fracture  as  the  petrified  fossils. 

None  of  these  tympanic  fossils  are  entire :  the  thin 
brittle  outer  plate  which  bends  over  the  thick,  rounded, 
and,  as  it  were,  involuted  part,  like  the  outer  lip  of  such 
simple  univalves  as  the  Bulla  and  Leptoconch%  is  broken  or 
worn  away  in  the  best  specimens,  all  of  which  are  rolled 
and  waterworn.  I  was  at  once  led  by  their  size  to  the 
largest  of  the  existing  Cetacea  for  the  subjects  of  com- 
parison, as  the  Grampus,  the  Hyperoodon,  the  Cachalots 
{Pht/seter)^  and  the  true  Whales  {Balisnopiera  and  Balana). 

Two  or  three  of  the  specimens  were  fortunately  sufficiently 
entire  to  show  the  form  of  the  tympanic  cavity  bounded  by 
the  overarching  plate,  with  the  proportion  and  direction  of 
its  anterior  or  Eustachian  outlet,  and  most  of  them  had  the 
opposite  or  hinder  extremity  entire.  They  were  thereby 
seen  to  differ  from  the  tympanic  bones  of  the  Delphinida^ 
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including  the  Grampus  and  Hyperoodon^  in  having  the 
hinder  extremity  of  the  bone  simple  and  not  bilobed ;  and 
some  of  them  differed,  also,  in  having  the  anterior  outlet 
of  the  cavity  partially  enclosed  by  the  extension  of  the 
outer  plate  around  that  end. 

With  regard  to  the  Cachalot  {Physeter)^  I  had  not  had 
the  opportunity  of  comparing  the  Felixstow  fossils,  when 
I  first  gave  an  account  of  them,  with  the  tympanic  bone 
in  that  genus,  which  I  then  knew  only  by  the  figures  given 
by  Camper  ^  in  his  characteristic  but  sketchy  style. 
Cuvier,  who  founds  his  notice  of  the  tympanic  bones  of 
the  Cachalot  on  the  same  figures,  states  that  they  most 
resemble  those  of  the  Delphinida ;  but  are  less  elongated 
and  less  bilobed  posteriorly.-}-  The  figures  show  still  more 
clearly  that  the  tympanic  cavity  is  continued  freely  forward 
out  of  the  anterior  end  of  the  bone,  and  terminates  by  a 
relatively  wider  outlet  than  in  the  Delphinida.^ 

The  idea  thus  given  of  the  form  of  the  tympanic  bone 
of  the  Cachalot,  being,  as  I  have  since  had  the  opportunity 
of  satisfying  myself,  in  the  main  correct,  the  comparison  of 
most  of  the  Cetotolites  becomes  limited  to  the  true  whales 
{Balanidai)^  in  the  few  known  species  of  which  the  dis- 
tinctive characters  of  the  tympanic  bones  are  afforded  by 
their  relative  size  and  the  shape  of  their  inferior  surface. 

In  Balanoptera  the  tympanic  bones,  according  to  Cuvier, 
are  very  small  in  proportion  to  the  head,  and  are  equally 
convex  at  their  inferior  surface. 

•  '  Anatomie  des  Cetaces,^  Pis.  xxiii.  xxv. 

+  '  Ossemens  Fossiles,*  4to,,  v.  pt.  i.  p.  376. 

t  Cuvier,  (Leqons  d* Anatomie  Compar6e,  ed.  1799,  yoL  ii.  p.  492,)  says, 
generally  : — ^  L^extremit6  anterienre  de  la  caisse  est  toute  ouyerte :"  which  char 
racter,  M.  Adrien  Camper  thinks  he  meant  to  apply  to  the  Cachalot  more  par- 
ticularly. I  shall  combine  the  description  of  the  petro- tympanic  hone  of  the  Ca- 
chalot, which  I  have  recently  received,  with  that  of  the  Cetotolite  most  resembling 
it. 
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As  none  of  the  fossils  in  question  have  been  fonnd  in 
situ,  with  any  part  of  the  cranium,  their  size  in  proportion 
to  that  of  the  animal  cannot  be  judged  of;  but  in  the 
specimens  that  have  been  least  injured  and  water-worn, 
the  inferior  surface  shows  the  flattened  or  gently  concavo- 
convex  undulation  which  characterises  the  tympanic  bone 
in  true  Balsenae. 

In  regard  to  the  differences  which  are  observable  in  the 
tympanic  bones  of  the  two  known  species  of  Balsena  (Bal. 
mysticetus,  and  Bal,  australis,  cajpensis,  or  antarctica,) 
Cuvier  merely  observes  that  "  though  slight,  they  add  to 
the  motives  which  led  him  to  believe  the  Arctic  whale  and 
that  of  the  Cape  to  be  specifically  distinct."  This  remark 
at  least  encourages  us  to  regard  the  characters  derivable 
from  the  tympanic  bone  as  sufficiently  determinate  to  be  a 
guide  in  the  discrimination  of  species ;  and  with  this  con- 
viction I  have  proceeded  to  compare  the  fossils  in  question 
with  the  recent  tympanic  bones  of  the  two  above-cited 
existing  species  of  Balsena. 

In  these  the  thick  convex  involuted  portion  of  the  tym- 
panic bone  is  slightly  and  unequally  raised  above  the  level 
of  the  cavity  formed  by  the  over-arching  wall,  but  in  the 
Bal,  antarctica  it  gradually  decreases  in  thickness  to  the 
anterior  or  Eustachian  angle ;  while  in  the  Bah  myaticetus 
the  thicker  posterior  part  is  defined  by  an  indentation  from 
the  thinner  anterior  part.  In  both  species  the  thinner  part 
of  the  convex  border  is  distinctly  continued  to  the  anterior 
limit  of  the  cavity ;  in  both  the  extent  of  the  involuted 
convexity,  inwards,  is  not  well  defined,  but  it  gradually 
subsides,  and  the  convexity  is  exchanged  for  the  concave 
curve  of  the  overarching  wall.  The  inner  surface  of  this 
wall  is  very  rugged  near  the  involuted  part.  I  purposely 
omit  the  mention  of  the  slight  differences  in  other  parts  of 

M    M 
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the  tjrmpaiiic  boDe  of  the  Baltena  mt/tticetws  and  Bal.  ant- 
arctica,  since  the  condition  of  the  fossils  would  not  ad- 
mit of  the  application  of  those  differences  in  the  deter- 
mination of  their  sffiaities. 

Fig.  321. 


TTinpanie  bone  of  Balana  i^su,  4  nal.  nze.     Felixatow. 

One  of  the  most  complete  of  the  fossil  tympanic  bones, 
which  measures  five  inches  In  length,  resembles  the  Bal. 
antarctica  in  the  slight  elevation  of  the  outer  part  of  the 
involuted  convexity  (a),  and  its  gradual  diminutioa  to  the 
Eustachian  end  of  the  cavity  (o)  :  it  resembles  both  Balana 
in  its  traceable  continuation  to  that  end,  and  in  the  gradual 
continuation  of  the  concave  outer  wall  (i)  from  the  involuted 
convexity ;  this  convexity  is  indented  also,  as  in  both 
recent  Balaenee,  by  vertical  fissures  narrower  than  the  mark- 
ed indentation  which  distinguishes  the  Bal.  mygHceius : 
these  fissures  are  almost  worn  out  by  iriction  in  some  of 
the  specimens.  The  more  perfect  one  under  consideration 
is  not,  however,  identical  with  the  Bal.  antarctica. 

The  upper  surface  of  the  bone  maintains  a  more  equable 
breadth  &om  the  posterior  to  the  ulterior  end,  the  outer 
angle  of  which,  being  well  marked  in  the  fossil,  is  rounded 
off  in  the  recent  specimen ;  the  under  and  outer  surfaces  of 
the  tympanic  bone  meet  at  an  acute  angle.     The  above 
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characters  are  sufficiently  marked  in  the  specimens  of  the 
fossil  tympanic  bones,  to  justify  their  being  regarded  as 
belonging  to  a  species  distinct  from  the  known  existing 
Balieaie,  but  nearest  allied  to  the  Bal.  aniarctica,  and 
which  I  propose  to  call  Balana  affinis. 

Fig.  222, 


TjriDpanic  bone  ot  BiUaim  dejaiiia,  ^  nat.  «m.     FeliiMow. 

A  second  species  is  characterised  by  the  distinct  defini- 
tion of  the  involuted  convexity  (a);  and  the  extent  of  the 
slightly  concave  surface  extending  Irom  it  to  the  commence- 
ment of  the  overarching  wall  (J)  ;  the  anterior  extremity  of 
the  involuted  convexity  is  equally  well  defined,  and  a  wide 
concavity  divides  it  from  the  anterior  extremity  of  the 
Eustachian  outlet  (o).  The  thickest  part  of  the  involuted 
convexity  is  not  very  prominent.  The  under  and  outer 
sur&ces  of  the  bone  meet  at  a  right  angle. 

The  species  indicated  by  the  tympanic  bones  of  this  form 
I  have  termed  Baltena  definita. 


BAL^NID^. 


Tjmpnnic  bone  of  Balxna  gMoxi,  }  nat.  size.     FeliuMw. 

A  third  form  of  tympanic  bone  differs  from  the  first  in 
the  shorter  and  more  convex  fonn  of  the  involuted  part 
(a),  the  anterior  end  of  which  is  divided  from  the  anterior 
end  of  the  cavity  by  a  concave  border  one  inch  in  extent ; 
the  internal  border  of  the  involuted  convexity  is  also  better 
defined  than  in  Bal.  afflnie ;  but  the  overarching  wall  (A) 
begins  to  rise  close  to  it,  divided  from  it  only  by  a  deep 
and  narrow  rugged  fissure,  instead  of  by  a  broad  and  gently 
concave  tract,  as  in  Bal.  deftnita. 

Both  the  outer  and  under  surfaces  of  these  specimens 
are  more  rounded  than  in  the  two  preceding  species ;  but 
being  more  mutilated  and  water-worn,  the  differences 
of  the  external  parts  of  the  bone  are  of  less  value.  The 
characters  above  specified,  which  are  Bimished  by  the 
involuted  convexity,  are  decisive  as  to  the  specific  distinc- 
tion of  the  present  fossil  tympanic  bone,  and  the  third 
species  of  extinct  whale,  so  indicated,  I  have  proposed  to 
call  Balana  gibbosa. 
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Tjnpaiuc  bone  of  BolEena  emargmata,  |  naL  size  FeliiElow. 

There  is  a  fourth  form  (fig.  224)  which  diflera  ^m  the 
last  in  the  less  degree  of  convexity  of  the  involuted  part, 
but  more  particularly  in  its  outer  border  being  notched  or 
indented,  as  in  Balana  mysticetm  by  a  vertical  angular 
impression  deeper  and  wider  than  the  smaller  vertical 
fissures. 

The  comparative  shortness  of  the  involuted  convexity 

distinguishes  thb  species  from  the  existing  Balana  imd  tho 

£al.  affimt,  the  notched  and  less  convex  involution  from 

Bal,  gihioga,  aud  the  immediate  rising  of  the  overarching 

F^.  226. 


Tjrmpuiii;  bone  of  the 
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wall  beyond  the  inner  boundary  of  the  involution  from  the 
BaL  definita,  I  have  named  this  species  Balana  emar- 
ginata. 

In  the  petro-tympanic  bone  of  the  Cachalot,  fig.  220, 
and  the  tympanic  bone,  fig.  225,  a  is  the  involuted  con- 
vexity ;  J,  the  over-arching  plate ;  /,  outer  lobe ;  l\  inner 
lobe ;  V\  under  and  outer  lobe ;  o,  Eustachian  outlet ;  r, 
rough  outer  process  of  the  tympanic  portion ;  p^  petrous 
portion  ;  e^  its  deep  excavation. 

If  we  compare  the  characters  of  the  Cetotolites^  which 
have  been  already  described  with  the  petro-tympanic, 
or  its  tympanic  portion  in  the  Cachalot,  we  find  that 
that  referred  to  the  Bal^ena  affinis  differs  in  the  continu- 
ous, or  even,  and  not  bilobed  under  and  back  part  of 
the  involuted  convexity,  and  in  the  continuation  of  the 
overarching  wall  around  the  inner  end  of  the  tympanic 
cavity ;  it  differs,  in  short,  like  the  tympanic  bone  of  the 
Balana,  in  its  entire  figure  from  that  of  the  Cachalot. 

If  we  take  the  Balana  definita^  we  find  that  besides  the 
absence  of  the  bilobed  character  of  the  involuted  convexity, 
it  differs  by  its  well-defined  anterior  border.  The  Balana 
gihhom^  in  addition  to  the  absence  of  the  bilobation  of  the 
involuted  convexity,  differs  from  the  Cachalot  in  its  limited 
extent,  as  well  as  its  greater  convexity  in  the  tympanic 
cavity. 

The  only  CetotoHte  which  makes  any  approach  to  the 
peculiar  characters  of  that  of  the  Cachalot,  is  that  which 
I  have  described  under  the  name  of  Balana  emarginata^  in 
consequence  of  the  vertical  notch,  or  posterior  emargination 
of  the  involuted  convexity,  which  gives  it  a  slightly  bilobed 
character.  It  differs  in  a  marked  degree  from  the  Cacha- 
lot, however,  by  the  very  inferior  development  of  the  lobe 
corresponding  to  the  inner  one  in  the  Cachalot;  and  it 
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also  inaDifests  the  Balaenal  character  in  the  extension 
of  the  origin  of  the  overarching  wall  around  the  inner 
end,  throwing  the  opening  of  the  tympanic  cavity  back- 
wards. 

In  the  account  of  these  Cetotolites,  read  to  the  Geo- 
logical Society,*  the  vertical  notch  or  indentation  of  the 
border  of  the  involuted  convexity  of  the  tympanic  bone 
of  the  Balana  mysticetus  is  noticed  in  connection  with  that 
character  in  the  Balana  emarginata ;  but  in  the  Baltma 
mysticetus^  the  involuted  convexity  does  not  swell  out  into 
lobes  at  the  back  part  of  the  bone. 

Professor  Henslow  observes,  "  It  is  not  a  little  remark- 
able that  all  these  specimens  should  have  been  procured 
within  a  very  narrow  compass,  for  I  found  none  beyond 
the  limits  of  two  contiguous  indentations  in  the  cliff,  a 
short  distance  to  the  north  of  Felixstow.''-(*  Mr.  Bose, 
F.G.S.,  has,  however,  since  discovered  a  fractured  fossil 
tympanic  bone  of  the  Balana  definita  in  a  patch  of  crag, 
high  up  a  rather  lofty  part  of  the  bank  of  the  river  Orwell, 
a  short  distance  below  Holywells,  Suffolk.  The  dense  tex- 
ture of  this  fossil,  as  of  most  of  the  specimens  from  Fe- 
lixstow,  presented  evidence  of  ferruginous  infiltration  in 
a  dark  layer  surrounding  the  lighter-coloured  central  part 
of  the  bone.  The  long  diameter  of  this  specimen  mea- 
sured three  inches  and  a  quarter,  its  short  diameter  two 
inches.J 

•  *  Quarterly  Journal  of  the  Geological  Society,'  No.  I.  p.  40.  f  Ibid.  p.  36, 
X  Numerous  other  nodules,  or  pebbles,  some  cylindrical,  some  fusiform,  with 
annular,  or  spiral,  or  longitudinal  convolutions,  occur  in  the  Red  Crag  at  Fe- 
lixstow,  which  present  external  indications  of  animal  origin  ;  and  yield,  upon 
analysis,  56  per  cent  of  phosphate  of  lime.  They  occasionally  contain  remains 
of  small  crabs  and  fishes, — sharks^  yertebrae,  for  example,  like  those  of  the 
London  clay  ;  and  they  have  been  regarded  by  Professor  Henslow,  who  first 
called  attention  to  their  probable  origin,  as  coprolites.  —  ^Proceedings  of  (he 
Gedoffioal  Society^  December,  1843,  p.  282. 
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BAI^ENODON  PHYSALOIDES.    OachaloUike 
Bdaenodon.* 

The  fosail  above  figured  was  submitted  to  me  by  Mr, 
Bowerbank,  in  the  year  1840,  with  a  request  that  I  would 
endeavour  to  ascertain  its  real  nature ;  and  haTinj;  ob- 
tained the  permission  of  its  owner,  Mr.  Brown  of  Stan- 
way,  to  take  a  section  from  it  for  microscopical  ex- 
amination, I  found  by  this  iusight  into  its  intimate  struc- 
ture, that  it  was  a  fossil  tooth,  belonging  to  a  Mammalian 
animal ;  and  in  that  class,  hearing  the  nearest  resemblance 
in  the  thickness  and  structure  of  the  outer  layer  of  cement 
immediately  surrounding  the  dentine,  to  the  teeth  of  the 
Cachalot  (PA^teter  macrocephalus). 

The  most  obvious  distinction  was,  that,  great  as  is  the 
thickness  of  the  outer  coat  of  cement  in  the  Cachalot, 
(fig.  218,  c)  it  was  still  greater  in  the  fossil,  (fig.  219,  c,) 

*  ZipMua,  generic  name  of  a  foBBil  Cetacean,  and  iW.  a  tooth. 
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being  twice  as  thick  in  proportion  to  the  diameter  of  the 
central  axis  of  dentine  (figs.  218,  219,  rf).  The  second 
difierence  was  the  cylindrical  form  of  the  slender  axis, 
and  the  mere  filamentary  tract  of  osteo-dentine  in  its  cen- 
tre, that  eabstance  being  invariably  and  abundantly  pre- 
sent in  the  basal  part  of  the  same  extent  of  dentine, 
prior  to  its  contracting  to  form  the  conical  crown  of 
the  Cachalot's  tooth  (fig.  218,  o  o).  The  length  and 
slendemesB  of  the  cylmdrical  axis  of  dentine  in  the  Fe- 
lixstow  foBsil  tooth  are  peculiar  to  it ;  and  the  section  of 
this  dark-coloured  dentinal  pith  (fig.  227,  rf),  at  each 
end  of  the  fragment,  would  alone  have  prevented  any  one 
cognizant   of  the  fonn  and  f^.227. 

structure  of  the  Cachalot's 
tooth,  from  mistaking  the 
fossil  for  a  tooth  of  that 
recent  Cetacean.  The  mi- 
croscopic structure  of  the 
Felixstow  fossil  shows  its 
near  affinity  to  the  Physeter, 
but  at  the  same  time  proves 

its  specific  distinction.  Trai».me  «*tion   Qt  fbuU  b»th  of 

The  dentinal  axis,  (fig.  b^^-k-".  R'-'-Cn*.  N««z«. 
227,  d,)  is  finely  grooved  longitudinally ;  the  maigin  of 
its  transverse  section  appearing  crenate  under  a  low  mag- 
nifying power.  Viewed  umiler  a  higher  one  by  light  trans- 
mitted through  a  thin  slice  (fig.  228),  its  substance  is  seen 
to  be  traversed  by  dentinal  tubes  radiating  firom  the  centre 
to  the  circumference,  in  a  plane  more  transverse  to  the  axis 
than  in  the  Cachalot^s  dentine.  The  tubes  present  an 
average  diameter  of  y^J^th  of  an  inch,  with  interspaces 
of  about  twice  that  diameter :  they  are  thus  more  closely 
packed   than  in  the  Cachalot.     They   are   minutely  un- 


dulated,  divide  and  subdivide  dichotainoiiely  in  tlieir 
course  to  the  periphery  of  the  axis,  where  they  terminate 
in  very  fine  irregularly  bent  ramnli ;  some  forming  loops, 
others  dilating  into  minute  calcigerone  cells.     The  den- 

Fig.  228. 


UicKMcepic  ■trnclare  of  dentine ;  magnified  £00  diameten.    Salmodtm. 

tinal  cells  were  yery  consptcnons  in  many  parts  of  the 
section,  of  a  sub-circnlar  form,  and  about  nij^t'li  of  an 
inch  in  diameter. 

The  clear  basis  of  the  cement  is  almost  colourless  where 
it  fills  the  outer  indentations  of  the  dentine,  and  the  ra- 
diated cells  are  fewer  here :  in  the  rest  of  the  entire 
thickness  of  the  cement  they  (fig.  229,  c  c)  are  very  abun- 
dant, and  arranged  at  intervals  of  about  thrice  their  own 
diameter,  which  diameter  is  about  ^  a„  ^th  of  an  Inch. 

The  cetaceous  character  of  the  cement  is  manifested  by 
the  numerous  and  sub-parallel  cemental  tubes,  (fig.  229,  t,) 
which  run  from  the  outer  pact  of  the  cement  towards  the 
dentine,  near  which  they  terminate  by  fine  ramifications, 
communicatiug  with  the  radiating  tubular  prolongations 
of  the  cells.     The  thick  cement  is  also  traversed  by  va»- 


BALANODON    PHY3AL0IDES. 


Microscopic  itruclnie  of  cement  |  magnified  600  diameten.    B<Uaiiod<m. 

cular  or  medullary  canals,  few  in  number,  and  irregular 
as  compared  with  those  in  the  thick  cement  of  the  Mega- 
therium's tooth,  and  more  like  those  in  the  cement  of  the 
Physeter.* 

I  have  recently  received  from  Professor  Henslow  the 
conical  termination  of  the  crown  of  two  teeth  of  Balanodon, 
also  from  the  Bed  Crag  at  Felisstow,  showing  the  same 
fermginous  tint,  brittle  texture,  and  water-worn  anrface ; 
but  retaining  a  shape  more  plainly  bespeaking  their  dental 
nature.  The  diameter  of  the  fractured  base  of  the  larger 
conical  fragment  is  two  inches ;  that  of  the  obtuse  apex 
about  two-thirds  of  an  inch :  the  length  of  the  fragment 
being  four  inches ;  the  tooth  tapers  more  gradually 
to  its  summit,  and  is  less  curved  than  in  the  Cachalot. 
This  fragment  has  belonged  to  part  of  a  larger  tooth  than 
the  one  (fig.  226,)  first  determined,  and  the  diameter  of 


*  I  maal  refer  the  Header  to  my  '  Odantognph;,'  p.  35S,  pi.  Icmi,  n,  fat 
an  account  of  the  microKopic  atructDre  of  the  Cachalot's  tooth,  which  may  be 
compared  with  the  account  here  g^ren  of  the  tooth  of  Balssnodon. 
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the  axis  of  the  dentine  at  its  base  is  nine  lines ;  that 
of  the  coat  of  cement  is  from  six  to  seven  lines.  The 
dentine  is  continued  to  the  apex,  forming  the  obtuse  end 
of  the  crown,  as  in  the  worn  teeth  of  the  Cachalot, 

The  smaller  dental  fossil  transmitted  by  Professor  Hens- 
low,  is  part  of  a  longer  and  more  tapering  cone  than  the 
larger  one,  and  thus  recedes  further  from  the  Gachalot'^s 
form  of  tooth ;  but  the  dentine  is  thicker  in  proportion  to 
the  cement  than  in  the  foregoing  fossils,  and  in  so  far  the 
present  resembles  more  the  Cachalot's  tooth  in  structure  : 
where  the  cone  has  a  diameter  of  one  inch,  for  example, 
the  dentinal  axis,  is  seven  lines  across,  and  the  cement 
three  lines  in  thickness.  The  exposed  surface  of  the  den- 
tine shows  the  small,  close-set,  slightly  wavy,  longitu- 
dinal grooves;  and  the  microscopic  structure  of  both 
fragments  agrees  with  that  of  the  first-described  specimen. 

The  mere  difierence  of  form  in  the  fossil  teeth  might 
depend,  according  to  the  analogy  of  the  Physeter,  on  a 
difierence  of  age  in  the  individual,  or  of  place  in  the 
jaw,  from  which  such  fossils  have  been  derived ;  but  the 
difierent  relative  proportions  of  dentine  and  cement  in 
the  slender  conical  tooth,  indicates  a  distinction  of  species. 

We  have  seen  that  four  species  of  Oetacea,  referrible 
by  the  form  of  the  tympanic  bones  to  the  Whale  family, 
{^Balanida)^  but  distinct  from  all  known  existing  species 
of  that  family,  are  more  definitely  indicated  by  the  re- 
markable fossils,  termed  Cetotolites ;  and  it  is  not  im- 
probable that  these  and  the  teeth  may  have  been  parts 
of  the  same  Cetaceous  animals.  We  know  that  the  great 
Whale-bone  Whales  of  the  present  day,  before  their 
jaws  acquire  the  peculiar  array  of  baleen-plates,  mani- 
fest a  true  dental  system,  although  the  foetal  teeth  are 
transitory  and  never  destined  to  cut  the  gum.     And  as 
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the  embryos  of  existing  BumiDants  feebly  and  evanescently 
manifest  in  the  dark  womb,  by  their  upper  incisors,  their 
divided  cannon  bones,  and  hornless  foreheads,  the  mature 
and  persistent  characters  of  their  ancient  predecessors  the 
Anoplotheria,  so  may  the  equally  ancient  Whales  of  the 
eocene  seas  have  retained  and  fiiUy  developed  those  max- 
illary teeth  which  are  transitory  and  functionless  in  the 
existing  species. 

On  this  supposition  of  the  relation  of  the  above-de- 
scribed fossil  teeth  to  the  tympanic  bones  in  the  Crag  at 
Felixstow,  the  proportions  in  which  they  are  there  found 
would  indicate  that  the  teeth  were  less  numerous  in  the  ex- 
tinct Cetaceans,  from  which  they  have  been  derived,  than 
they  are  in  the  Cachalot.  The  recent  ZipMus  of  the  Se- 
chelle  Islands  has  but  a  single  tooth  on  each  side  of  the 
lower  jaw  when  full-grown,  like  the  great  Ddphinm  hidens 
of  our  own  seas.  But  the  light  of  these  analogies  can  give 
but  a  dim  and  distant  view  of  the  actual  generic  characters 
of  creatures,  whose  former  existence  is  revealed  to  us  by 
a  few  fragments  of  their  fossilized  skeletons,  which  have 
been  bruised  and  worn  by  ages  of  elemental  turmoil.  It 
may  be  surprising  to  many,  but  not  more  surprising  than 
gratifying,  that  the  means  of  investigation  at  present  at 
our  command  enable  us  satisfactorily  to  determine  from 
such  fragments,  not  only  the  kingdom  of  Nature,  but  the 
class  and  the  order  to  which  they  belonged.  They  for- 
ther  prove  that  those  ancient  Mammals  of  the  deep 
appertained  to  the  carnivorous  section  of  Cetacea  in  the 
Cuvierian  system.  And  if,  as  is  probable,  the  Whales' 
form  of  ear-bone  and  the  Cachalot's  character  of  tooth 
were  combined  in  the  same  individual,  a  distinct  family 
of  Carnivorous  Cetacea  must  be  established  for  the  eocene 
fossils,  which  would  form  an  interesting  transitional  link 
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between  the   Physeterid^  and   Balanida  of  the  present 
creation. 

That  the  fossil  ear-bones  and  Cetacean  teeth  of  the 
Bed  Crag,  have  been  washed  out  of  the  subjacent  eocene 
beds,  is  probable  from  the  fact  of  a  Cetotolite  having  been 
discovered  in  the  London  clay  itself;  and  from  fragments 
of  other  fossil  Cetaceous  bones  having  been  obtained  from 
the  same  formation.  In  the  Hunterian  collection  of  fossils, 
I  have  determined  five  considerable  fragments  of  bone  to 
be  cetaceous :  they  were  recorded  to  be  "  from  Harwich 
Cliff,  Essex,''*  and  were  in  the  same  completely  petrified 
condition  as  the  fossil  ear-bones  from  the  Red  Crag. 


BALMmBJE. 

The  remains  of  great  Whales,  referrible  to  existing 
genera  or  species,  have  been  found  in  Britain,  in  gravel- 
beds  adjacent  to  estuaries  or  large  rivers,  in  marine  drift 
or  shingle,  as  the  "  Elephant-bed''  near  Brighton,-(*  and  in 
the  newer  pliocene  clay-beds :  but  although  these  depo- 
sitories belong  to  very  recent  periods  in  Geology,  the  situ- 
ations of  the  cetaceous  fossils  generally  indicate  ax  gain 
of  dry  land  from  the  sea.  Thus  the  skeleton  of  a  Balse- 
noptera,  seventy-two  feet  in  length,  found  imbedded  in 
clay  on  the  banks  of  the  Forth,  was  more  than  twenty 
feet  above  the  reach  of  the  highest  tide.  Several  bones 
of  a  whale,  discovered  at  Dumore  Bock,  Stirlingshire, 
in  brick-earth,  were  nearly  forty  feet  above  the  pre- 
sent  level   of  the   sea.     Sir   George   Mackenzie  has  re- 

*  '  Catalogue  of  Fossil  Mammalia,  and  Birds,*  4to.  1844,  Nos.  mcoccly,  and 
mccccllz,  p.  291. 

f  See  Dr.  Mantell*s  graphic  account  of  his  discovery  of  a  fossil  jaw  of  a  whale 
(BcUana  mysHcetua)  in  this  deposit. — 'Medals  of  Creation,*  toL  ii.  p.  824. 
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corded  the  discovery  of  the  vertebra  of  a  whale  in  a 
bed  of  bluish  clay  near  Dingwall :  the  clay  contains  many 
searshells,  and  is  evidently  a  marine  deposit;  but  the 
spot  where  the  vertebra  was  found  is  three  miles  distant 
from  high-water  mark,  and  twelve  feet  in  height  above 
the  present  level  of  the  sea.  The  vertebrae  of  a  whale, 
discovered  by  Mr.  Richardson  in  the  yellow  marl  or  brick- 
earth  of  Heme  Bay,  in  Kent,  were  situated  ten  feet  above 
the  highest  occasional  reach  of  the  sea  on  that  coast.  A 
large  vertebra  of  Baliena  mysticetua  was  discovered  fifteen 
feet  below  the  surface,  in  the  gravel  of  the  bed  of  the 
Thames,  by  the  workmen  employed  in  digging  the  foun- 
dation for  the  new  Temple  Church.  Dr.  Buckland  states 
that  "  the  bones  of  Whales  have  been  found  at  Pentuan, 
in  an  estuary  that  is  now  filled  up,  on  the  coast  of  Corn- 
wall.'' Mr.  Baker,  of  Bridgewater,  possesses  the  tym- 
panic bone  of  a  Balaenoptera,  which  was  dug  out  of  a 
sand-bank  at  Huntshill,  near  that  town. 

I  might  add  several  other  instances  of  the  discovery  of 
cetaceous  remains  in  positions  to  which,  in  the  present 
condition  of  the  dry  land  of  England,  the  sea  cannot 
reach ;  yet  the  soil  in  which  these  remains  are  embedded 
is  alluvial,  or  amongst  the  most  recent  formation.  In 
most  cases  the  situation  indicates  the  former  existence 
there  of  an  estuary  that  has  been  filled  up  by  deposits 
of  the  present  sea,  or  the  bottom  of  which  has  been 
upheaved. 


■ 
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Thiee  views  of  distal  end  of  tibia.  Bird,  Chalk,    Not.  eize, 

CIMOLIOBNIS*  DIOMEDEUS.     Ung-winged 
Bird  of  the  Ohalk. 

Bird  aUied  to  AlbalTost,        OwBNi  Geological  TnniBctioDi,  2nd  Seriei,  toL  vi. 

1840,  p.  41 1,  pL  xaix,  figs.  1  and  3. 
OaieoraisX  dioBiedaa,  QsBVAUjTh^H  sur  lea  Oiseaux  Fossiles,  Sto.  1S44, 


Of  the  few  actually  fossilized  remains  of  birds  that  hare 
been  discovered  in  England,  the  most  complete  oaA  cha- 
racteristic are  those  trom  the  London  clay.  Some  frag^ 
mentary  ornitholites  have  been  discovered  in  the  older 
pliocene  crag,  and  in  the  newer  pliocene  fresh-water  de- 
posits and  bone-caves.  Extremely  scanty  have  hitherto 
been  the  recognizable   remains   of  birds   &om   the  chalk 

*  Z1/U1A.1S,  cliBtk,  »(Hi,  bird. 

t  Tfaie  t«nn  is  applied  bf  M.  Uervaia,  not  genericalty  to  tbe  fonil  in  qneition, 
but  generally  to  all  fosul  bones  of  Birds  ;  and  Bome^mes  to  bones  of  other  ani- 
mals,  OS  in  tile  case  of  his  (Mcorna  ardtactiu. 

N   N 


PALMIPEDES. 

formations.  The  fossil  from 
the  Wealden,  which  I  fonnerly 
belieyed,  with  Cuvier  aod  Dr. 
Mantel],  to  belong  to  a  Wa- 
ding-Lird,  I  have  since  ad- 
duced reasons  for  referring  to 
the  extinct  genus  of  flying  rep- 
tiles, called  Pterodactyle.* 

The  portions  of  fossil  bone 
figured  in  the  present  section 
were  obtained  by  the  Earl  of 
Enniskillen  from  the  chalk  near 
Maidstone,  and  were  referred 
by  his  Lordship  and  Dr.  Bnck- 
land  to  the  class  of  birds  :  the 
accuracy  of  which  determina- 
tion seems  to  be  proved  by  the 
smaller  fossil  (fig.  230),  and  to 
be  rendered  highly  probable  by 
liie  size  and  general  form  of 
the  larger  fossil  (fig.  231). 
This  fossil  is  the  shaft  of  a 
long  hone,  and  is  twelve  inches 
in  length,  with  one  extremity 
mutilated,  hut  nearly  entire, 
and  the  other  broken  off.  The 
shaft  of  the  bone  preserves  a 
pretty  regular  and  uniform  size, 
and  is  slightly  bent :  it  is  nn- 
equally  three^ded,  with  the 
sides  smooth  and  flat,  and  the 
Chalk,  angigg  rounded  off.  The  osee- 
*  See  '  Prwxedings  of  the  Geological  Sociely,'  Dec  17. 1B46. 
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ous  wall  is  thin  and  compact,  and  the  cavity  large  and 
smooth,  like  that  of  the  air-bones  in  birds  of  flight.  It 
differs  from  the  femur  of  any  known  bird  in  the  pro- 
portion of  its  length  as  compared  with  its  breadth,  and 
from  the  tibia  or  metatarsal  bone  in  its  trihedral  figare 
and  the  flatness  of  the  sides,  none  of  which  are  lon- 
gitudinally grooved.  It  resembles  most  the  humeras  of 
the  Albatross,  both  in  its  form,  proportions,  and  size, 
but  differs  therefrom  in  the  more  marked  angles  which 
bound  the  three  sides.  The  extremity  becomes  compressed 
and  expanded,  like  the  distal  end  of  the  humerus  of  the 
Albatross,  but  is  too  much  mutilated  to  allow  of  the 
precise  degree  of  similarity  or  difference  to  be  determined. 
On  the  supposition  that  this  fragment  of  bone  is  the  shaft 
of  the  humerus,  its  length  and  comparative  straightness 
would  prove  it  to  have  belonged  to  one  of  the  longipennate 
natatorial  birds,  equalling  in  size  the  Albatross. 

The  trihedral  form  of  the  shaft  of  the  bone  resembles 
that  of  the  upper  or  proximal  half  of  the  ulna  of  the  Al- 
batross ;  but  there  are  no  distinct  traces  of  the  attachments 
of  the  quill-feathers.  By  the  same  trihedral  form  it  may 
be  compared  with  the  distal  portion  of  the  radius  of  ihe  Al- 
batross ;  but  this  idea  can  only  be  entertained  by  supposing 
the  fossil  bird  to  have  been  of  gigantic  dimensions,  almost 
realizing  the  fabulous  ^Boc^  of  Arabian  romance;  and 
the  other  portions  of  bone  associated  with  it,  and  most 
probably  parts  of  the  same  bird,  render  this  last  suppo- 
sition still  less  probable. 

The  most  characteristic  of  these  portions  (fig.  230)  ap- 
pears to  be  the  distal  end  of  the  tibia,  the  peculiar  troch- 
lear extremity  of  which,  characteristic  of  the  class  of 
Birds,  is  sufficiently  preserved,  although  crushed.  Their 
relative  size  to  the  preceding  bone,  on   the   supposition 
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that  that  bone  is  the  ulna,  is  nearly  the  same  as  in  the 
skeleton  of  the  Albatross. 

On  comparing  the  fossil  with  the  lower  end  of  the  tibia 
of  a  large  Eagle,  we  perceive  in  this  bird  a  prominence 
on  each  side  of  the  condyle,  which  does  not  exist  in  the 
fossil.  In  the  tibia  of  the  Adjutant  Crane,  which  is 
more  nearly  of  the  size  of  the  fossil,  and  resembles  it 
more  in  the  sharper  margins  of  the  posterior  half  of  the  troch- 
lear boundaries,  there  is  a  ridge  on  each  lateral  surface. 
In  the  Albatross  there  is  neither  a  prominent  ridge  nor 
process :  the  sides  of  the  condyle,  especially  the  outer 
one,  are  as  even  as  in  the  fossil ;  but  the  anterior  margins 
of  the  trochlea  are  more  prominent  and  thicker  in  the 
Albatross. 

The  only  other  bone  in  a  bird's  skeleton  which  has  a 
similar  trochlear  extremity  is  the  metacarpal  of  the  wing, 
the  proximal  end  of  which  is  formed  by  the  confluent  os 
magnum.  In  the  degree  of  obliquity,  and  the  extent  of 
the  sharp  borders  of  this  trochlea,  some  resemblance  to 
the  fossil  may  be  traced;  but  the  fossil,  in  the  greater 
antero-posterior  extent  of  the  articular  surface,  with  which 
the  median  groove  of  the  pulley  is  co-extensive,  differs 
much  from  the  metacarpal  joint,  and  agrees  with  the 
tibial  trochlea.  Moreover,  there  is  no  trace  of  the  process 
which  stands  out  from  the  radial  end  of  the  trochlea  in 
the  metacarpus,  nor  of  the  smaller  process  for  the  attach- 
ment of  the  ligament  from  its  palmar  side. 

I  am  at  present  unacquainted  with  any  bone  of  the 
Pterodactyle  which  presents  a  deep  trochlea,  describing 
three-fourths  of  a  circle,  as  in  the  fossil ;  and  I  therefore 
still  regard  my  original  view  of  the  nature  of  these  in- 
teresting fossils,  as  the  most  consonant  with  known  ana- 
logies of  structure. 


LITH0RNI8    VULTORINUS. 


YULTVRIDM.-i 


Sternum,  &c.  of  Lithomis,  eoters  clay,  Sheppej.     Nat.  a 


LITHORNIS  VULTUBINUS.     The  Vulture-like 
Litliornis. 


Owen,  Oeologkal  TisnractioQa,  Second  serleB,  vol.  Ti. 
p.  206,  pi.  xxi.  ligL  5  and  6. 
„  „  „        CataMgae  of  Fouil  MwiimaliB,  and  Birds,  Mv- 

Benm  of  the  College  of  Suigeons,  4lo,  1845,  p.  337. 

The  most  condosiTe  evidence  of  the  existence  of  Birds 
at  the  period  of  the  Ibnnation  of  the  English  eocene  ter- 
tiary strata,  is  afforded  by  the  two  remarkable  omitho- 
lites  first  described  in  the  aboye-cited  volume  of  tbe 
'  Transactions  of  the  Geolo^cal  Society  of  London,'  these 
fossils,  including  tbe  stemum  and  tbe  sacrum,  two  of  the 
most  characteristic  parts  of  skeleton  of  a  bird,  —  both 
also  having  been  obtained  from  the  London  clay  at  Shep- 
pey.  Tbe  first  of  tbese  fossils  (fig.  232)  forms  part  of  tbe 
extensive  series  of  organic  remains,  which  John  Hunter  bad 
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collected  before  the  year  1793,  and  which  was  afterwards 
transferred,  with  the  rest  of  his  anatomical  collections,  to 
the  Koyal  College  of  Surgeons.  The  second  omitholite 
(fig.  233)  is  in  the  museum  of  James  S.  Bowerbank,  Esq., 
F.E.S.  I  have  since  been  favoured  with  the  view  of  the 
sternum  of  another  species  of  bird  from  the  eocene  clay 
near  Primrose  Hill,  through  the  kindness  of  N.  T.  We- 
therell  Esq. ;  and  Mr.  Konig  has  published  a  figure  of 
the  fossil  cranium  of  a  bird  from  Sheppey,  in  the  last  part 
of  his  '  Icones  Fossiles  SectHesJ* 

The  Hunterian  fossil  includes,  with  the  mutilated  ster- 
num 8  8\  the  sternal  ends  of  the  two  coracoid  bones  c  c\ 
a  dorsal  vertebra  «?,  the  lower  end  of  the  left  femur  y\ 
the  proximal  end  of  the  corresponding  tibia  ^,  portions 
of  two  other  long  bones,  and  a  few  fragments  of  the  slender 
ribs ;  all  of  which  are  cemented  together  by  the  grey  in- 
durated clay  usually  attached  to  Sheppey  fossils. 

The  entire  keel,  and  the  posterior  and  right  margins  of 
the  sternum,  are  broken  away ;  but  the  obvious  remains 
of  the  origin  of  the  keel,  and  the  length  of  the  sternum, 
forbid  a  reference  of  the  fossil  to  the  Struthious  or  strictly 
terrestrial  order.  The  lateral  extent  and  convexity  of 
the  body  of  the  sternum,  the  presence  and  course  of 
the  secondary  intermuscular  ridges,  r,  and  the  commence- 
ment of  the  keel  close  to  the  anterior  border  of  the  ster- 
num, remove  the  fossil  from  the  Brachypterous  family  of 
web-footed  birds,  and  lead  us  to  a  comparison  of  the 
fossil  with  the  corresponding  parts  of  the  skeleton  in  the 
ordinary  birds  of  flight. 

Sufiicient  of  the  sternum  remains  for  the  rejection  of 
the  Grallinacea,  and  those  Grallatorial  and  Passerine  birds 
which  have  that  bone  deeply  incised;  and  the  field  of 
comparison  is  thus  restricted  to  such  species  as  have  the 
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sternum  either  entire  or  with  shallow  posterior  emargina- 
tions.  Between  the  fossil  and  the  corresponding  parts 
of  the  skeleton  of  such  birds,  a  close  comparison  has  been 
instituted  in  regard  to  many  minor  details  and  modifica- 
tions,—  as,  for  example,  the  secondary  muscular  impres- 
sions and  ridges  on  the  broad  outer  convex  surface  of 
the  sternum ;  its  costal  margin  and  anterior  angle,  a  ;  the 
form  and  extent  of  the  coracoid  groove,  g ;  the  conform- 
ation of  the  sternal  end  of  the  coracoid  bone,  c  ;  together 
with  the  form  and  relative  size  of  the  preserved  articular 
extremities  of  the  femur  and  tibia.  But,  without  repeat- 
ing all  the  details  of  these  comparisons,  it  may  be  sufficient 
to  state  that,  after  pursuing  them  from  the  Sea-6ull  and 
other  aquatic  species,  upwards  through  the  Grallatorial 
and  Passerine  orders,  omitting  few  of  the  species  and 
none  of  the  genera  of  these  orders,  to  which  belong 
British  birds  approaching  or  resembling  the  fossil  in  size, 
the  greatest  number  of  correspondences  with  the  fossil 
were  at  length  detected  in  the  skeletons  of  the  Acci- 
pitrine  species. 

The  resemblance  was  not,  however,  sufficiently  close  to 
admit  of  the  fossil  being  referred  to  any  of  the  existing 
native  genera  of  Raptorial  birds.  The  breadth  of  the 
proximal  end  of  the  coracoid  removed  the  fossil  from  the 
Owls  {StrigiddB)^  and  the  shaft  of  the  same  bone  was  too 
slender  for  the  Falcanida ;  the  femur  and  tibia  were, 
likewise,  relatively  weaker  than  in  most  of  our  Hawks  or 
Buzzards.  But  in  the  small  Turkey- Vulture  {Catharies 
Aura)^  besides  the  same  general  form  of  the  bones,  so 
far  as  they  exist  in  the  fossil,  there  is  the  same  degree  of 
development,  and  the  same  direction  of  the  intermuscular 
ridge  on  the  under  surface  of  the  sternum,  which  divided 
the  origins  of  the  first  and  second  pectoral  muscles.     The 
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outer  angle  of  the  proximal  end  of  the  coracoid  is  pro- 
duced in  the  same  degree  and  form,  and  a  similar  intermus- 
cular ridge  is  present  on  the  anterior  and  towards  the  outer 
part  of  the  coracoid.  The  preserved  extremities  of  the  femur 
and  tibia  have  the  same  conformation  and  nearly  the  same 
relative  size  in  the  fossil  as  in  the  existing  GatJiartes.  In 
this  genus,  nevertheless,  there  is  a  deeper  depression  on 
the  outer  surface  of  the  sternum  external  to  the  coracoid 
groove  than  in  the  fossil ;  but  this  difference  is  less  marked 
in  some  of  the  large  Vulturida,  The  vertebra,  the  shaft 
of  the  coracoid,  and  the  preserved  portions  of  sternal 
ribs,  are  relatively  more  slender.  The  fossil,  moreover, 
indicates  a  smaller  species  of  bird  than  is  known  amongst 
the  existing  Vulturida. 

The  anterior  or  inner  wall  of  the  coracoid  groove  is 
broader,  the  anterior  angular  process  narrower,  and  the  body 
of  the  sternum  more  convex,  than  in  the  Heron  or  Bittern ; 
and  the  proximal  end  of  the  coracoid  has  a  different  form 
in  the  fossil.  In  the  Sea- Gull  the  keel  rises  from  a  more 
curved  surface  of  the  sternum  than  in  the  fossil ;  the 
inner  wall  of  the  coracoid  goove  is  broader  ;  and  the  outer 
angle  of  the  sternal  end  of  the  coracoid  has  a  different 
form  and  position.  I  regret  that  I  have  not  yet  hatd  the 
opportunity  of  comparing  with  this  interesting  specimen 
the  skeleton  of  the  small  European  Neophron,  {Vultur 
percnopterus^  Linn. ;)  but,  in  the  meanwhile,  I  deem  it 
best  to  retain  the  subgeneric  distinctive  appellation  origi- 
nally proposed  for  the  eocene  species  of  bird  represented 
by  the  present  very  remarkable  Hunterian  fossil. 
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B 


Sacrum  of  a  Bird,  eocene  clay,  Sheppey.     Nat.  size. 

Figures  233,  a  and  b,  give  two  views  of  the  second 
ornitholite  from  Sheppey,  alluded  to  in  the  preceding 
section :  in  the  side-view,  a,  ten  vertebrae  are  anchylosed 
together,  and  the  under  view,  b,  shows  the  complete  con- 
fluence of  the  vertebral  bodies.  The  long  sacrum  thus 
formed  is  peculiar  to  birds,  and  relates  to  the  unfavour- 
able position  of  a  horizontally  disposed  trunk  for  support 
on  a  single  pair  of  limbs, — compensation  being  made  by 
the  great  extent  of  the  axis  of  the  trunk,  which  is  grasped, 
as  it  were,  by  the  iliac  bones,  and  the  weight  transferred 
by  these  to  the  heads  of  the  obliquely-placed  thigh-bones. 
As  all  birds,  whether  they  have  the  power  of  flight  or  not, 
are  bipeds  and  prone,  the  long  sacrum  is  common  to  all^ 
and  its  structure  does  not  present  such  well-marked  modi- 
fications as  to  permit  any  satisfactory  deductions  from  the 
present  mutilated  specimen  of  the  precise  position  in  the 
feathered  class  of  the  ancient  bird  which  it  represents. 

The  specimen  itself  forms  part  of  the  choice  collection 
of  J.  S.  Bowerbank,  Esq.,  F.R.S. 
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IIALCYONID^. 


HALCYONJDJF..  ? 


mioni  of  Bird,  eocene  clay,  Sfaeppe}'.    c.  Gull. 
D  and  B,  KJngHaher.    Nat.  sise. 


HALOYORNIS  TOLIAPICUS.     Bird  probably  of  the 
family  ffalcyonid/e. 


Larta  toliapicas^ 


KiiNiG,  I<ionea  Posu1«s  SedJIes,  ilg.  193. 


The  fossil  craniam  of  a  bird,  from  the  London  clay  at 
Sheppey,  figs.  234,  a  and  b,  and  235,  forms  part  of  the 
collection  in  the  British  Museum,  and  is  the  snhject  of  fig. 
193  of  the  nsefol  work  commenced  in  1838,  hy  Mr.  Eonig, 
under  the  title  '  Icones  Fossilos  Sectiles.'*  There  is  much 
resemblance   between   this   fossil   and    the   corresponding 

*  M.  Piclel,  (Palfetitologie,  8to.  t.  i.  1844,  p.  317,)  ajid  M.  Ger™i»,in  bis 
Geological  'These  ear  lee  Oiaeaui  Fosulea,'  1844,  p.  25,  have  died  No.  91,  dC 
Mr.  Kiiaig'B'Iconea  Fos^les  Sectilei,' s>  that  of  tU  iknll  oF  a  new  genua  of  Pal- 
miped,— for  which  the  name  '  BaeklandiHm'  was  propoaed  ;  but,  on  eiamuiation 
of  the  original  Bpecimen  in  the  British  Mnaenm,  I  fonnd  it  to  be  the  foiail  cra- 
nium of  a  fiah,  allied  to  the  geniu  B^Aippai. 
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part  of  the  sknll  of  the  smaller  species  of  Gull ;  but  the 
absence  of  the  frontal  chevron-shaped  ridge,  defining  the 
excavation  (fig.  234,  c,  o)  for  the  supra-orbital  glands, 
which  ridge  is  present  in  all  the  species  of  Larus,  as  it  is 
in  most  other  long-winged  marine  birds,  forbids  a  refe- 
rence of  the  fossil  to  that  genus.  The  occiput  is  also  rela- 
tively broader  in  the  fossil  (fig.  234,  a). 

Id  the  general  form  of  the  cranium,  I  have  hitherto 
found  the  nearest  resemblance  to  the  fossil  in  the  King- 
fisher (ib.  i>  and  e)  ;  but  the  temporal  foesee  (t)  extend 
further  upon  the  upper  surface  of  the  skull.  In  the  sub- 
joined cut  (fig.  235),  I  have  restored  the  skull  afler  the 
pattern  of  that  of  the  Kingfisher,  in  order  to  render  the 
fossil  more  intelli^ble. 

Fiff.  236. 


m  or  ffird,  eocene  clay,  Sheppey.    Nat.  aiie. 


GRAIXATORBS. 


ORALLATORES. 


axeitaaa  of  a  Small  Wader,  London  clay.  Primrose  HilL    Nat.  b 


SMALL  WADING  BIRD. 

A  BMALL  Species  of  the  Grallatorial  Order  is  indicated 
by  the  slightly  decuasatiDg  coracoid  grooves,  c  e,  fig.  236, 
at  tlie  fore  part  of  the  fossil  sternum  above  figured.  This 
peculiarity  may  be  seen  in  the  sternum  of  the  existing  species 
of  the  Heron  family,  {Ardeidie,)  and  thus  assists  in  the 
determination  of  the  present  fossil,  in  the  absence  of  the 
characters  which  the  posterior  margin  of  the  sternum  would 
have  afforded  if  entire. 

The  fossil  was  obtained  by  N.  T.  Wetherell,  Esq.,  of 
Highgate,  from  the  London  clay  near  Primrose  Hill, 
during  the  excavation  of  the  tunnel  of  the  London  and  Bir- 
mingham Railway  ;  and  was  obligingly  transmitted  to  me 
by  that  gentleman  for  the  illustration  of  the  present  work. 

The  existence  of  fossil  remains  of  Birds  in  the  eocene 
gypsum  of  Montmartre,  has  long  been  know,  Lamanoa 
appears  to  have  described  the  first  in  1782  ;*  and  Camper 
made  mention  of  a  second,  in  a  Paper  on  Fossils,  printed 
in  the  Philosophical  Transactions  for  1786.  The  stimulus 
*  '  Jonmal  de  Physique,"  t.  at,  p.  176. 
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which  Cuvier  gave  to  the  collection  of  the  fossils  of  this 
noted  locality,  brought  to  light  so  many  examples  of  eocene 
ornitholites  that  they  form  the  subject  of  a  special  chapter 
in  the  '  Ossemens  Fossiles,'*  and  have  been  referred,  or 
rather  approximated,  to  the  genera  Haiiatus^  Buteo^  and 
Strix^  in  the  Order  Accipitres ;  to  the  genus  Cotumix  in 
GalUnacea ;  to  the  genera  Ibis^  Scolopax^  and  Pelidna^ 
in  Grallatores,  and  to  the  genus  Pelecanm  amongst  the 
Palmipedes.  Mr.  J.  W.  Flower  possesses  some  small  Orni- 
tholites from  the  fresh- water  eocene  deposits  at  Hordwell, 
Hants,  including  a  tarso-metatarsal  of  a  Bird,  closely 
resembUng  that  figured  in  Cuvier^s  'Ossemens  Fossiles,' 
t.  iii.  pi.  72,  fig.  2 ;  which  is  the  most  common  kind  in 
the  fresh-water  eocene  at  Montmartre.  In  one  of  the  last- 
discovered  fossil  birds  of  Montmartre,  noticed  by  Cuvier,  the 
trachea  or  windpipe,  and  the  little  sclerotic  bony  plates  of 
the  eye-ball,  were  preserved.  Fossil  eggs  of  birds  have 
been  found  in  the  fresh-water  tertiary  deposits  of  Coumon 
in  Auvergne,  and  fossil  feathers  in  the  calcareous  beds  of 
Montebolca. 

M.  Escher  of  Zurich  has  obtained  from  the  neocomian 
schists  or  lower  greensand  of  the  Canton  of  the  Glaris,  an 
ornitholite,  which,  from  the  characters  of  the  bones  of 
the  wings  and  feet,  M.  v.  Meyer  has  referred  to  the  Pas- 
serine Order :  this  ancient  bird  was  about  the  size  of  a 
Lark. 

With  regard  to  the  pliocene  ornitholites  of  Britain,  I 
have  recognized  the  humerus  of  a  bird  of  flight,  about 
the  size  of  a  Barn-Owl,  which  was  discovered  in  the  same 
bed  of  Norwich  crag  that  has  yielded  remains  of  the 
Mastodon :  the  specimen  is  now  in  the  collection  of  Mr. 
Fitch  of  Norwich.  Extremely  rare  are  the  remains  of 
birds  in  the  fresh-water  deposits  or   marine  drift   of  the 

♦  4to,  torn.  iii.  p.  302,  pi.  72,  75. 
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newer  pliocene  period,  which  so  abound  in  mammalian 
fossils.  The  light  bodies  of  birds  float  long  on  the  sur- 
face after  death ;  and  for  one  bird  that  becomes  imbedded 
in  the  sediment  at  the  bottom,  perhaps  ninety-nine  are 
devoured  before  decomposition  has  sufficiently  advanced  to 
allow  the  skeleton  to  sink.  Dr.  Buckland  has  figured 
the  fossil  humerus  of  a  bird,  as  large  as  that  of  a  Wild 
Goose,  from  the  diluvial  clay  of  Lawford.*  But  most  of 
the  British  omitholites  of  this  geological  period  have  been 
discovered  in  ossiferous  caverns.  Dr.  Buckland  enume- 
rates the  following  from  the  Cave  at  Kirkdale.-f*  "  Baven, 
Pigeon,  Lark,  a  small  species  of  Duck,  resembling  the 
^  Summer  Duck,^  and  a  bird  not  ascertained,  being  about 
the  size  of  a  Thrush.^  The  fossils  sanction  a  reference 
to  the  genera  Corom^  Colvmba^  &c.,  but  not  a  closer  de- 
termination. The  pigeon  is  represented  by  a  left  ulna, 
and  was  of  a  species  larger  than  our  wild  or  domestic 
kinds.  The  humerus  of  a  Small  Wader  has  likewise  been 
found.  Similar  omitholites  have  been  discovered  in  the 
cave  at  Kent^^s  Hole,  and  in  that  at  Berry  Head,  near  Tor- 
bay.  From  the  latter  locality  I  have  recognised  the  follow- 
ing remains : — the  scapula,  humerus,  ulna,  and  proximal  end 
of  the  metacarpus  of  a  Falcon,  rather  larger  than  the  Falco 
peregrinus.  The  remains  of  birds  become  more  common  in 
the  fen  and  turbary  deposits,  and  more  easily  referable  to 
existing  species ;  but  I  have  restricted  myself  in  the  present 
work  to  the  description  of  those  which  are  actually  fossil. 


•  ( 


Reliquiae  Diluviansc,'*  p.  27,  pi.  13.  figs.  9  and  10. 
f  '  Reliquiae  Diluyianae,*  p.  15. 
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H  n       lUiiuid-antlered 

„    Red        .        . 

„    Rein  . 
Gidiofmtie  cervirtitsn  , 
DideljUat  BudUandi       . 

„       CoUheiteri . 
Dog    . 

Elepiai  priisiffaaut . 
m.FoBsillriah   , 

H     pliddtnt 


Goat        .... 
Graltalom  . 

GnunpUB,  Thick-tootbed    . 
Haicyomix  tolu^ncua      • 
Haie       .... 
Htppapolamui  major 
Hog,WiU      . 
Hone,  Foaul 
Hjtma  tpdaa 
H73ena,Cave 

CtatKtdta  , 


560 


INDEX. 


Lagomys  tpeUms  , 
Lepus  eumctdug     • 

„     Hmidus 
IMhorms  vuUurimu 
Laphiodon    . 


»» 


^       mimmus 
Lutra  vulgaris 
Macacm  eociSfms  . 
„       pliooenus 
AfacJiairodus 

„  laiidens 

Mammoth    . 
Mastodon  af^ustidens 
Mastodon,  l>^arrow-toothed 
Megaoeros  Hibemicus 
Meles  Taxus         • 
Mole 
Monkey 

Monodon  monoceros  . 
Mouse 

AIus  muactdus  . 
Narwhal 
Otter 
Ox,  Great  Fossil  . 

„   Small  Fossil 
PaliBotfterium  crassum 


»» 


w 


magnum 
medium 


„  minus . 

Palteospaiax  magnus 
Phascolotherium  Buckktndi 
Pkocana  crassidens 
Physeter  macrocephalus . 
Pika,  Cave 
Pole-cat 
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Prevoit^s  Axnphithere 
PuUnius  ermineus 
Putorius  vulgaris 
Rabbit. 
Rfdnoceros  leptorhinus 

„        tichorhinus    . 
RJiinolophus  /errum-equinum 
Roebuck 

Sheppey-bird  like  kingfisher 
Shrew-mole,  Great  Fossil 
Shrews    . 
Sorex  . 
Sorea;  vulgaris  • 

„    remi/er 

„   fodims    . 
Stoat  .        . 
Strongyloceros  speUstu 
Sus  Serofii  . 
Talpa  vulgaris 
TAylacotherium     • 
Tiger,  Great  Cave 
Trogontherium  Cuvieri 
Vrsus  Arctos  . 
Ursus  cultridens    . 
Ursuspriscus 

„     spdaus       • 
Uruspriscus    . 
Vespertilio  Noctula 
Vole,  Bank 

„    Field  . 

„    Water    . 
Vulpes  vulgaris 
Vulturine  Lithomis 
Wading-bird,  Small  Fossil 
Whale    . 
Wolf  . 
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